














FREE KIT PACKET SHOWS HOW YOU 
CAN GET LOTS OF ‘'LEARN-BY- 
DOING” RADIO EXPERIENCE AT HOME 
FROM DEFOREST’S THRILLING RADIO 


Now—you can see for yourself why DeForest’s Train- 

ing does such a grand job of preparing men for a 

bright future in one of America’s most promising op- 

portunity fields—Radio and Electronics. Send the 

coupon below for your free “Kit Packet” plus the big 

EXPERIMENTS free book, “Victory For You!” that has helped so 

DeForest’s Kit Packetshowshow youcanget ™any to find the way to good pay jobs. You'll be sur- 

real Radio experiencefrom the many standard Radio partsfur- prised at the opportunities ahead of FM Radio, Avi- 

nished you with DeForest’s Training. See how you may quickly § = ation Radio, Broadcast Radio, a profitable Business 
build Radio Circuits that work ... how you may experiment —< < “A ; phar 

with Photo Electric Cell‘‘Magic”...a5-TubeSuperheterodyne ©f Your Own, Motion Picture Sound Equipment, 

Receiver... 2 Radio Telephoneand scores of otherfascinating and Electronics—plus the exciting future possibili- 

projects. See how you get actual “shop training” at home to = ties ahead of Television, Radar, ete. Train in your 

give you the practical Radio experience you n spare time at home—or get all of your training in 


VETERANS! our Chicago laboratories. 
Big things are happening at De DeFOREST’S PROVIDES ALL 
Forest’ for veterans! So how | 3 HOME TRAINING AIDS You Also Get EFFECTIVE EMPLOYMENT SERVICE 
you can prepare yourself without DeVry Movie Projector § Upon completing your training, you get 
for a GOOD JOB or BUSI- é y' 
aan Or Youn Own ae © and Learn-By-Seeing § of DeForest’s Employment Service Wj 


ie Film 
vast Radio-Electronic oppor- vere ‘Re dio Parts | t2t has helped so many men to get 


tunity field. for working out 133 § Startedin the Radio-Electronic field. 
SN experiments 





90 lessons prepared under DEFOREST'S TRAINING INCLUDES iNSTRUC- 
the supervision of Dr. BIB i \ehilel Molaitl | aeielt | in aol 
Lee DeForest—the SRA MEIVaryt ately GM (stay til), ion 
Father of Radio. RESIDENTIAL TRAINING IN OUR MODERN 
CHICAGO LABORATORIES ALSO AVAILABLE 
—ASK US FOR INFORMATION! 





E. B. DeVry, President 
jDeFOREST S TRAINING, INC. 
2535-41 North Ashland Ave., Dept. RC-C6 
[Chicago 14, Illinois, U.S.A. 
[Send FREE RADIO KIT PACKET and 
“VICTORY FOR YOU!” BOOK. 








A dd ress. 


ING City Zone. _ 
4 INC. 15 If under 16, check here Q) If a discharged Veteran of l 
Aoki 4 or special information, World War II, check here.J 
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ALIKE 





Kes, or alike as two telephone handsets made by the 


same process. Yet, pins or handsets — no two could 
ever be made exactly alike. Dimensions, weight, per 
formance —all vary every time due to variables in 


manufacture. How can these variables be controlled? 


Back in 1924, Bell Laboratories’ mathematicians and 
engineers teamed up to find out, forming the first group 
of quality-control specialists in history. They invented 
the now familiar Quality Control Chart, designed in- 
spection tables for scientific sampling. They discov- 
ered that test data mathematically charted in the 
light of probability theory were talking a language 
that could be read for the benefit of all industry. 








AS TWO PINS? 





Western Electric, manufacturing branch of the Bell 
System, applied the new science to its large-scale 
production. In war, it was used by industrial and gov 
ernment agencies of the United Nations in establish 


ing and maintaining standards for military matériel. 





A Quality Assurance Department, a novelty back in 





the nineteen-twenties, has come to be indispensable 


to almost every important manufacturer. 


Scientific quality control is one of many Bell Labora- 


tories’ ideas that have born fruit in the Bell System. 


‘ 


The application of mathematics to production helps §}> 


good management all over the industrial world — and 


furthers the cause of good telephone service. 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON- 
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE. 
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Grasp the NEW OPPORTUNITIES in 


RADIO 


ELECTRONICS AND 
TELEVISIONWOW/ 


Modern Radio—F M broadcast and reception — 
Television — Radar — Industrial Electronics; 
power, control, communications—new equipment 
and methods demand new technical ability and 
experience. Keep up to date with the latest. 
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movern Evectronic | Shop Method Home Training 
LABORATORY FOR YOU | By a Great Established Resident School 
TO BSE AND KEEP | ss se ee TE Neti maintains one, of the big 









































methods in modern radio. Get your oratories in the United States where 
share of the NEW BUSINESS that instructors, scientists and engineers are 
servicing the new sets and equipment working constantly to improve and ad 
demands Experts agree that Radio vance training methods. SHOP METH 
Television and Electronics presents the OD HOME TRAINING is a logical 
next great industrial boom! extension of this practical system 
A FREE lesson that shows you how 
Radio is expanding farther and practical and systematic—how sound 
faster than ever with great improve simple and easy this new training 
ments in reception. Radar is already method is will be sent you without 
a 2-billion dollar a year business. No obligation. You may keep and use this 
one knows yet how great the Television lesson as you see fit. Fill out and mail 
market will be. Electronics touches the coupon below. 
prone oa, Him « Mie—in industry a Investigate this Proposition 
ae ES jn here do you stand today in modern 
TURN YOUR INTEREST IN industrial progress? .What does the fu 
RADIO INTO A CAREER TH AT ture hold for you? You owe yourself 
WILL ASSURE YOUR SUCCESS this opportunity. It may never come 
Mail the coupon below for a list of again. With National training YOU 
the great opportunities in this fleld— GET AHEAD FAST—you may step 
today and in the near future. into a good position or start a business 


of your own, with little or no capital, 
even before you complete your National 





Get the Proper Training 





“ The good jobs in Radio Electronics course. 
Bell The very essence of National Shop Meth- now go to the men who are equipped to Fit yourself for a career of inde 
|| @ Home Training is EXPERIENCE. You handle them. It takes training and ex pendence, good earnings, a lifetime of 
=o actual experience by working with perience. National Schools, one of the success and security in one of the fast 
ve ff - RE oldest and best established technical est growing fields in the World. But 
. “ied = j—1 instruments. You ERW trade schools in the country, makes it make up your own mind. Get the in 
SUPERt E mn er MOD “ possible for you to get this training formation first hand. Put your name 
_ HETERODYN signal generator, and experience right in your own home and address on the coupon and mail 
gov miniature radio transmitter, audio oscil- IN YOUR SPARE TIME t today 
- | lator—many other full sized, actual, oper- . 
H} ating pieces of equipment and instruments e 
slish- —conduct cathode ray and hundreds of 
}} other one. This experimental labor- Learn right! Get e is 00 
atory work —oy = your Garnine and 
riel you actually learn by doing. Send the cou- the latest short 
. pon and = me tult details of how such cuts, trade secrets, F a4 E E 
m offer straight information. 
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This big book presents the 
facts about the field of elec- 
tronics and your opportunities 
in it together with full infor- 
mation about the advanced 
National Training. Read it 
and make up your own mind 
that National Training will 
equip you for a great future. 
No salesman will call on you 
from National. The book is 
FREE with your sample les- 
son. Send the coupon or write. 








See What National Training 
Has Done For These Men! 


pora- National Shop Method Home From 0. K. Ivey, 
Training wins good jobs, in Washington, 
dependence and security quick D. C., comes this 

stem : ly. Take the word of Na endorsement 
* Bei tonal men who have estab believe National 





i lished records in their favorite ffers the bes 
] st Radio, Television, or other course to be had 
1¢1p' branches of Electronics : .. » Keep up the good work.” 


Joseph Grumich, 
Lake Hiawatha 
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New Jersey Robert Adamsen, a 
writes: ‘“My lat- Kearney, Nebras- (Mail ' r paste , 
| est offer was $5,- ka, National 8 National Schools, Dept. RC-6 ast tm envetese or & ' 
2s] 890.00 as Radio = raduate. has two Ham & 4000 South Figueroa Street, Los Angeles 37, California oo Caine Sa ey 5 
- Photo Engineer radio jobs—makes 4 i: 
t I'm doing well double pay as a i .~ 7 Mail me FREE the two books mentioned in your ad including a sample lesson of your course b 
where now engaged I radio instructor “ I understand no salesman will call on 
Ham dee indebted to Na and as engineer at Station a t 
i tional KGrw , a writes: * am ' a 
. proud of My Nationa rain 
| a a a ge: ing and appreciate the co- H PR n.o6.6 0:6:6 606668 060606646 00 OH 6H 2FF6 COS CCHCOR OOD SECEDE COS AGE , 
Wright hack: , - operative spirit.’’ 1 ‘ 
foot, Idaho: ““Due (Em 4 TT a 
ay tr training at Read what hundreds of other 1 eee Fie ¥ 
jonal I was enthusiastic students have + s 
ere to in- written about National Train- 1 STATE... 5 
here the laboratory work ing. Send in your coupon CITE ccc cccccccccccccscccccers ° . 
avy and Marines.”’ today ' Include your zone number y 
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Enjoy Security and Good Pay! Prepare Now with CREI 


Technical Home Study Training and Step Ahead of Com- 
petition into a Good Radio Job! CRE! Offers You a Proved Program 


of Self improvement to Keep Pace with Modern U.H.F. Advancements and 
Enables You to Go After--and Get --a Secure Radio Engineering Job. 


Yes, there are GOOD JOBS ... for GOOD men! The 
easy jobs are gone and once again knowledge and ability 
are the requirements for the good-paying jobs. Competi- 
tion is opening up, The fight to HOLD good jobs—to 
SECURE better ones is just starting. Employers once 
again can afford to be “choosey” ... to select the best 
man for the best job. In the face of this show-down situ- 
ation—where do YOU stand? CREI graduates are recog- 
nized throughout the Radio-Electronics Industry. Your 
CREI diploma is the best recommendation for a better job. 


CREI home study training in Practical Radio-Elec- 
tronics Engineering can equip you to meet the require- 
ments to hold your job—or advance to a better one. No 
matter what your past radio-electronics experience has 
been—no matter what your training—you must actually 
start anew to gain the confidence born of knowledge. By 
adding CREI training to your present: radio experience 
you can safeguard your future and keep pace with such 
new developments as U.H.F. Circuits, Cavity Resonators, 
Pulse Generators, Wave Guides, Klystrons, Magnetrons 
and other tubes. Are you equipped to handle them? CREI 
is equipped to help you, by providing the know-how and 
ability that is required. 


Capitol Radio Engineering Institute | sce 
E. H. RIETZKE, President 
Dept. RC-6, 16th and Park Road, N. W., Washington 10, D. C. help us 


Branch Offices: 
New York (7): 170 Broadway 
San Diego (1): 316 C Street 


*"ERIENCI y 
Chicago (2): 30 N. LaSalle Street eapiean oe tate 
San Francisco (2): 760 Market Street 


In our proved method of instruction, you learn not only 


“How but why! Easy-to-read-and-understand lessons are 


provided well in advance, and each student has the benefit 
of personal guidance and supervision from a trained in- 
structor, This is the basis of the CREI method of training 
which many thousand professional radiomen have com- 
pleted since 1927. CREI courses were used during the war 
to train thousands of Army and Naval radio technicians 
for the U. S. Signal Corps, U. S. Navy and U. S. Coast 
Guard. 

It’s up to you now to decide your course. What you do 
today will be the answer to where you will be in 1950 
and the years after. It costs you nothing to read the 
interesting facts ... 
to learn how CREI can 
help you enjoy the se- 


curity you want ... the 7 WRITE 
better-paying job that 


can be yours. Write for TODAY for 


particulars now! CREI FREF 


training for Veterans 
BOOKLET 





is approved under the 
“G.I.” Bill. 











© Tells how CREI Courses can be 
adapted to your particular needs 
If you have had professional or ama 
teur experience—let us prove to you 
that we h r you need 
to qualify f radio job. To 
» intelligently answer your 
inquiry—PLEASE STATE BRIEFLY 
YOUR BACKGROUND OF xX 
PERI EDUCATION AND 





















Sl Member: NATIONAL HOME STUDY COUNCIL @ NATIONAL COUNCIL OF TECHNICAL SCHOOLS ma 





RADIO-CRAFT for JUNE, 








| 
i 
, 


















RAD 





optimum 
performance 
IWF in the 


\\, NBS 
<|p 
WS field 
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JOE MACUERK'S Radio 


STICKING HIS M a ' 
INGERS IN HOT 
| Magazine. 











LAST TIME 
THE BOSS SWORE 
HE'D CUT JOE'S 
SALARY AND Buy 


x le 
“RADIO < ial off 
MAINTENANCE" or cae 
FOR HIM! alice 2 

Ve Turner % 5 


Articles monthly on: Please send me 


@ Television — AM — FM RADIO MAINTENANCE 
® Public Address Systems |] For 1 year 2.00 
@ Test Equipment — Tools — Service Kit || For 2 years 3.00 
@ Shop Layout — Service Bench NAME 
®@ Trouble Shooting OCCUPATION 
@ Business News ADDRESS 


Radio Maintenance gos 




















ZONE STATE 
[| CHECK ENCLOSED* 


{|} BILL ME LATER 


*NOTE: By enclosing payment, 
thus eliminating billing expense 


WE WILL ADD ONE ISSUE FREE! 


RC-4 
— am Ge aw ae ase as Ge ae 
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NEW... 
HANDY... 
QUICK... 


E 


10¢ at all IRC Distributors 
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ACCURATE... 


Rariuk-O- Guida 





RESISTANCE RANGES RIGHT AT YOUR FINGERTIPS 
EASY TO TELL AT A GLANCE! 


HERE'S SOMETHING NEW—The RESIST-O-GUIDE, a prac- 
tical aid in resistor range identification for every Radio 
Serviceman, Ham, Electrical Designer and Electronic 
Engineer. 


To use the pocket size RESIST-O-GUIDE simply turn 
its three wheels to correspond with the color code on any 
composition-type resistor—the standard RMA range is 
automatically and accurately indicated. Readings are 
direct...no cumbersome calculations! Or, turn the 
wheels to indicate any desire: standard range, and you 


are immediately shown the correct color coding. 


The RESIST-O-GUIDE is convenient and accurate—and 
varnished for durability. To get the RESIST-O-GUIDE 
contact your IRC distributor—it’s not sold elsewhere. 






INTERNATIONAL RESISTANCE CO. 


401 N. BROAD ST., PHILADELPHIA 8, PA. 


Canadian Licensee: International Resistance Co., Ltd,, Toronto 
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By HUGO GERNSBACK 


WHY THE TUBE SHORTAGE? 


The present tube situation is one of great complexity 


a number of communications from radio deal- 
ers and service people. The following is a good 
example: 


[Das the past few months we have received 


Editor, RADIO-CRAFT: 


“If I were running a radio magazine serving the 
Serviceman, I would try to find out WHY the tube 
situation today is worse than it was during the war 
and inform the serviceman and the public just what 
IS the truth. 

“It would seem to me the customer, who supports 
the radio industry, should have first call on tubes, 
not the factory, who would only sell them more 
radios when they have enough and all they need is 
tubes to make them work. 

“When so-called radio tube companies advertise 
batteries, pilot lamps, etc., and avoid mentioning 
RADIO TUBES which is their main article, I 
KNOW something is rotten. We don’t WANT pilot 
lamps, batteries, what we NEED IS TUBES! 
TUBES!! TUBES!!! 

“They were d—n glad to sell us tubes in prewar 
years when the factories gave them next to nothing 
for them, but now, there must be a black market, 
with greasing, etc., to get the tubes that the public 
needs. 

“They promised great things when the war was 
over, or is it?? Is the army still taking most of the 
tubes? Is that what they feed the men? Every ad 
you see has something else, but no TUBES.” 

CHAMBERS & SON, 
RADIO REPAIRS, 
Upper Darby, Pa. 


RADIO-CRAFT contacted a number of radio tube 
manufacturers, among them the largest in this 
country, and has gathered some information on the 
subject. This may serve to explain the present acute 
shortage and give an indication when it may be 
relieved. 

To begin with, officially the war is by no means 
over. Very large numbers of troops are still gathered 
in many former war theatres from Europe to the 
Pacific. The Army, Navy, and auxiliary forces still 
Maintain in use for communication purposes a great 
deal of radio equipment. They still consume large 
quantities of radio tubes, be it for new and 
More modern equipment or for replacement pur- 
Poses. 

Then, too, new trainees are still being inducted 
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into the various services. Routinely they require 
large amounts of radio equipment. The Navy also 


still has a sizable portion of equipment afloat mak- 
ing it necessary to use practically all its shore radio 
installations. Naturally the military not only uses 
up millions of radio tubes, but also has priority on 
such matériel. 

Strikes in many industries have slowed up many 
manufacturers among them radio tube manufac- 
turers. They have not as yet recovered from this slow- 
up, though the condition is being relieved slowly as this 
is written. 





The complexities of modern radio tube manu- 
facture is another reason given for the slow-down 
in tube production. Manufacturers have many di- 


visions, or “units,” which process different stages of 
production. Thus we have glass-blowing units, ex- 
haust units, assembly units, etc. According to tube 
manufacturers contacted, present-day inefficiencies 
or shortage of certain supplies may cut output of a 
single unit as much as 20 percent, thus creating a bot- 
tleneck which may hold up other units which are not 
in themselves suffering from inefficiencies or scarcity 
of materials. 

A rather large percentage of all labor employed in 
the production of radio tubes goes into the “mount.” 
This term describes the already assembled part of the 
tube, comprising cathode, plate grid, etc., which is put 
together before the envelope is put on and the tube is 
ready for exhausting and sealing. 

To obtain sufficient labor,.during the war, it was 
necessary for tube manufacturers to establish so- 
called “feeder plants” in localities where quantities 
of skilled labor was available. These plants in many 
cases were relatively distant from the main fac- 
tories, and their establishment and operation in- 
creased costs to a point that — now the war is at 
least unofficially over and the manufacturer has to 
face O.P.A. price regulations and a competitive 
market — consideration had to be given to closing 
them. 


Let us now turn to the present receiving tube 


market, as compared to the prewar market. Prior 
to the shut-down of radio receiver production in 


1941, the radio industry used approximately 100 
million tubes for equipping their new radio re- 
ceivers. 


At that time the average requirement per set 
was 5% tubes. The replacement market in prewar 
years averaged one out (Continued on page 652) 
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A METAL LENS which tocusses ra- 
dio waves as a glass lens focusses light 
is expected to fill an important role in 
microwave relay systems. Similar units, 
developed secretly for military use, dis- 


tinguished themselves in comparison 
with older types of radio wave directors. 

The new lens was designed and de- 
veloped by Dr. Winston E. Kock and 
his associates of Bell Telephone Labora- 
tories’ technical staff. 

It operates on a principle roughly 
akin to that of a simple convex magni- 
fying glass. The action of the glass is 
to delay the advancing wavefront by an 


Ne “e 
ttt 


INE 
LIGHT WAVES. jon * 


— LENS 




















Light waves slowed down by the convex glass 
lens and radio waves speeded up in the con- 
cave metal lens are bent in the same manner. 


—> LENS 




















RADIO WAVES a sow 

amount that is greatest at the center of 
the lens, where the glass is thickest, and 
least at the tapered periphery. As a 
result, the wavefront is reformed and 
headed so as to converge toward a 
point. This change in the velocity of a 
wavefront is a fundamental principle 
of all lenses. 

are of the same 
nature as light waves, 
theoretically for 


Since radio waves 
electromagnetic 
it has been known 


r spss 


This large metal lens concentrates radio waves more 
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HUUUTUDUAEETN WHO CVOUEAAADALY CADET LUE 
some time that radio lenses on this 
principle might be built. Previous to 
the advent of microwaves, there was an 
insuperable obstacle in the very much 
greater length of radio waves, which 
in the commercial broadcasting band 
range from an eighth to a third of a 
mile. For a lens to be effective, it should 
have a diameter of at least several 
times the wavelength. This would have 
meant a lens almost a mile wide. 

It was in pondering this problem that 
Dr. Kock thought back to waveguides, 
those hollow tubes which one of his 
colleagues had devised some years earli- 
er to conduct microwaves and which, 
in war, were to play so vital a role in 
supplying a physical channel for radar 
signals. , 

It was known that radio waves under- 
go a speeding up, or increase in wave- 
front velocity, when they along 
such a tube or between metal plates and 
that the total advance of the wave- 
front could be fixed by controlling the 
length and contour of the plates and the 
distance between them. 

It occurred to Dr. Kock that an ar- 
ray of metal plates could be designed 
to focus radio waves just as effectively 
as a solid lens might focus them if due 
regard were given to the fact that the 
edges of the wavefront would be ad- 
vanced rather than retarded in transit. 
Such a structure would also be easier 
to build, move and maintain than an 
equivalent solid lens type. 


pass 


(Continued on page 651) 





sharply than can any other director. 
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CAPACITOR manufacturing methods 
may be revolutionized by a machine dis. 
covered in Germany and now brought 
to the United States for study, it was 
announced by the Department of Com. 
merce last month. 

This new machine, a development 
the Robert Bosch concern, of Stuttgart 
Germany, produces paper condensers 
without the conventional metal foi 
The plates of the condenser are forme 
by coating the sides of the paper with 
a very thin layer of vaporized zinc. 
machine may be expected to reduce th 
production costs of paper condensers | 
twenty percent. 


V-2 ROCKETS, equipped with rad 


apparatus, will give scientists new ir 


formation on our atmosphere up 

height of 100 miles, according to ii 
formation released last month by th 
Army Ordnance Department. The rock 


ets, taken from a captured German fa 
tory, will be equipped with apparat 
register and transmit information cor 
cerning temperature, pressure and othe 
meteorological information, as 
reports (velocity, acceleration, altitud 
on the progress of the rocket itself 
The V-2 is expected to reach a 

of 3500 miles per hour, and will !an 
eighty-seven miles from the starting 
point. The flight will take seven minutes, 
and is expected to collect enough data 
in that time to keep a group of scien 
tists busy for several weeks. The Army 
Ordnance Department expects to 
from it information on rocket flight 
which may be of great value in desig: 
ing future aerial projectiles. 


we as 


RADIO-CONTROLLED crewk 

planes will “watch” the atomic mi 
tests over Bikini, the Navy Department 
stated last month. The planes, four in 


number, will fly at different levels int 
the turbulent air storms created by the 
blast. 
~ 1) . 
They will carry devices to capture 
samples of the gases created by the 
blast and to record radio activity and 


other characteristics of the churnir 
mass. 


Guide planes, bearing live crews, wil 


fly 12 to 30 miles from the atom blast 
thus being outside the danger area, tl 
Navy Department reported. 

BRITISH TELEVISION will resume 
war-caused interruption of almost sev- 


en years on the seventh of June at 3:00 
pm, a British Broadcasting Co. 1 
announced last month. 

Pre-war practices, including the 
line standard will be used. Thus 
war receivers can be put into action 
no modification, the report stated. 


JUNE, | 


tice 
105- 


pre 
with 


for 








~——RADIO-ELECTRONICS} | 


«tems Interesting 


OP. 


ly 
pre 
put 


“SI 
poi 
last 
rele 
ser) 
Gov 

A 
aro! 
mys 
and 
ace 
cove 

T 
Sta 
poir 
mit 
for 
labe 
belo 
men 
“sig 
ly n 
radi 
reas 
use 
app; 
Ital 

F 

very 

and 

turr 

insp 

gror 
A the 
» Wou 


= 








9408 


RA 











§) MONTHLY REVIEW~-— 


to the Technician ‘« 





hods 
dis- 
ught 
was FF 
om- 
t of 
gart, 
ser: 
foil, 4 
rmet 
with Bi 
This 
e the 
by 
l idi¢ 
- 
O in 
y th 
ck- 
fac- 
tus t 
1 con: 
ther 
t as 
tude) 
f 
speed 
and 
1 ling 
nutes, 
) data 
scien- 
Army 
» gain 
flight 
lesign- 
SS all- 
om) 
rtment 
our in 
ls into & 
by the 
apture 
DS the 
ty and 
ing alt 
vs, will 
1 blast, 
« the 
resume 
yst sev- 
at 3:00 
notice 
he 405 ; 
us pres 
on with 
a 
1946 


MORE FM receivers were urged by the 
FCC, after a survey of manufacturers 
made last month. The eighty-four com- 
panies covered in the survey reported an 
expected output of 1,800,000 FM receiv- 
ers for 1946. In addition, they expected 
to make converters and adapters num- 
bering something less than 100,000, as 
well as 50,000 combination FM, tele- 
vision and broadcast sets. 

Pointing out that applications were 
on hand for 834 FM stations, the FCC 
urged that manufacturers revise their 
production schedules to increase the 
number of F'M sets. 


RADIO SET PRODUCTION for 1946 
will fall “far below” the FCC predic- 
tion of twenty million receivers, stated 
J. D. Secrest of the RMA publications 
bureau last month. 

Calling the FCC report “a lot of 
wishful thinking,” Secrest said the esti- 
mated volume for the first quarter of 
this year is only two and one-quarter 
million. While it is possible that produc- 
tion might hit two million sets a month 
by mid-summer, he added, the FCC fig- 
ure definitely will not be reached, due 
largely to component shortages and an 
OPA bottleneck. 

The Commission’s estimate was near- 
ly 50 percent higher than the peak 
pre-war year, 1941, when receiver out- 
put was 14 million. 


“SPY RADIOS” picked up at various 
points in occupied Italy, were revealed 
last month to be ordinary radiosondes, 
released by American meteorological 
services and plainly marked as U. S. 
Government property. 

A pint-size spy scare had been 
aroused before the true nature of the 
mysterious instruments was revealed, 
and at least two European powers were 
accused by opposing factions of under- 
cover intervention in Italian politics. 

The scare reached even to the United 
States, and reputable American papers 
pointed out solemnly that the trans- 
mitters were of the “tiny type suitable 
for agents inside enemy lines.” The 
label “Notice to finder; this instrument 
belongs to the United States Govern- 
ment,” according to the same source, 
“signified only that it is pretty certain- 


} ly not Americans who are dropping the 


radios, as there could be no conceivable 
reason for the Americans or British to 
use that method to distribute any radio 


} ‘pparatus they wished to distribute in 


Italy.” 
From the description, the radios were 
| very standard radiosonde apparatus, 


} and apparently could not have been 
| turned over to technical personnel for 


| Mspection, as the barometer and hy- 




















grometer, contained in each, as well as 
the highly special switching system, 
Would have identified them immediately. 
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COMMUNITY radio broadcast tow- 
ers may become the rule in the future, 
according to engineers of the Federal 
Telephone and Radio Corporation, who 
started construction of such a unit at 
Nutley, New Jersey, last month. 

The Nutley tower will be experi- 
mental. It will house as many as twelve 
FM sending units on different channels, 
six color and four black-and-white tele- 
vision transmitters, six police radio 
networks serving as many different 
communities with signals, as well as 
experimental pulse - time - modulation 
transmitters for beamed-radio links to 
other cities miles away. 

The tower will, its builders hope, be- 
come a center of experimental work on 
microwaves from which much of the 
services of tomorrow will spring. The 
waves from the 300-foot structure will 
run the gamut of the high frequencies 
from the “medium hundreds to the many 
thousands of megacycles.” 

Two strong arguments favor the 
community arrangement. Joint financ- 
ing would make better facilities more 
feasible, and the tower could be put at 
the location giving the most effective 
coverage of the area served (ideal spots 
are not too plentiful in most commu- 
nities). 


TELEVISION links between Moscow 


and Leningrad and separate studios 
in the cities of Kiev and Sverdlovsk 
are planned for the near future, a 
report from Moscow announced last 


month. Soviet radio experts expect that 
by 1950 thousands of Russian sets will 
be receiving television in full natural 
colors. 

Television broadcasts now are made 
twice a week to an area within thirty- 
five miles of Moscow. Daily broadcasts 
are expected to start this year. Clarity 
and reception have improved and by 
next year should equal the quality in the 
United States, the Television Center 
said. Only one-color broadcasts now are 
attempted, but equipment is being de- 
veloped for colored showings. 





ELECTRONIC night sight reduced 
the infiltration menace in the Pacific 
war theatre, it was revealed last month 
by R. H. Frye of the Electronic Labora- 
tories, Indianapolis. 

The device (known as a “snooper- 
scope”) looks like an ordinary short 
telescope such as may be seen in various 
sighting devices, with an additional 
dise-shaped object mounted just below 
it. The disc is in reality a very power- 
ful infra-red lamp and lens, projecting 
a beam of invisible “black light.” 

The infra-red rays, reflected from ob- 
jects in their path like ordinary light, 
operate the receiving end of the instru- 
ment. Though this looks like an ordi- 
nary telescope, it is more like a television 


The portable Snooperscope and power supply. 
A modified form of the instrument, called a 
Sniperscope, attaches directly to a carbine. 


tube. Only the lens at the front of the 
tube is a real optical device. The re- 
flected infra-red rays are picked up by 
this objective lens and focussed on the 
image tube, causing a photo-sensitive 
screen to emit electrons in direct pro- 
portion to the intensity of the invisible 
rays. 
These electrons proceed down the 
tube, accelerated by high-voltage elec- 
trodes, and strike an ordinary fluores- 
cent screen at the other end, causing it 
to glow and thereby producing a visible 
image which reproduces faithfully the 
details of the original scene. Thus the 
rays pass through three stages—beams 
first of infra-red “light,” then of elec- 
trons, and finally of visible light—be- 
fore reaching the eye of the beholder. 
All power for the apparatus is sup- 
(Continued on page 651) 





The figures coming out of the dugout are quite invisible to unaided night-adapted eyes. 
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TELEVISION FOR TODAY 


Part I—Some Fundamental Principles 


KNOWLEDGE of fundamental 
radio principles definitely 
essential to an understanding 
of television. The theory and 

operation of standard broadcast sound 
receivers is now well known. This does 
not imply that an automatic transition 
to modern television can be made, in 
spite of the number of similarities be- 
tween the two systems. Many circuits 
are entirely new and different. It is the 
purpose of this series to help bridge 
the gap between the already well- 
known facts of radio as manifested in 
broadcast transmission and reception of 
today and the lesser-known features of 
tomorrow’s television. 


is 





Courtesy Belmont Radio Corporation 


Postwar television receiver with 7-inch tube. 


Before we attempt any comparison 
of the two systems, let us determine 
briefly what components form a com- 
plete television system, from the trans- 
mitter at the broadcast station to the 
receiver in the home. 

First, there is the scene to be tele- 
vised. This scene must by some means 
be converted into an equivalent electri- 
cal pattern, thus rendering it suitable 
for transmission to our receiving an- 
tenna. In the sound transmitter, a mi- 
erophone is the converter. In the tele- 
vision system we employ a camera 
tube. Within this tube the incident light 


rays from the scene are brought to fo- 
cus upon a photosensitive plate. The re- 
sulting physical actions produce a 
charge distribution on the plate sur- 
face that is suitable for conversion into 
electrical currents, known as the cam- 
era signals. 

Second, there is the problem of how 
these electrical currents are to be 
utilized. As every photographer knows, 
a negative is nothing more than a col- 
lection of tiny silver compounded 
grains which have been acted upon by 
light. In the television camera, much of 
the same situation exists. The focused 
light has produced a change in each of 
the photosensitive globules deposited 
on its plate. Now we must dissect the 
image in order to transmit it. We could, 
if we wished, connect a complete trans- 
mitting circuit to each element 
(globule) and send the entire picture at 
one time. This would prove far too dif- 
ficult. Much simpler in practice is the 
method whereby an electron beam 
scans across the image in a series of 
525 horizontal lines. These follow in a 
predesigned order and are reconstruct- 
ed in identical manner at the receiver. 
Thus the image is broken down at the 
transmitter, sent in fragments and then 
reassembled at the receiver. 

This method of transmission poses 
yet another problem, that of synchroni- 
zation. As long as we are sending the 
image in a series of lines, some form 
of identification must be inserted, along 
with the signal, to indicate to the re- 
ceiver just where one line ends and the 
next begins. Failure to keep both the 
transmitter and the receiver in step 
would render it impossible to reproduce 
an identical image at the receiver. 
Synchronization is accomplished by in- 
serting a series of pulses into the tele- 
vision signal at the end of each hori- 
zontal line. We have one set of pulses 
for the end of each horizontal line and 
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Milton S. Kiver was born in 
New York on November 5, 1918, 
just a trifle too late to make the 
first World War. Became interested 
in radio as a hobby and as a result 
majored in Physics and Mathe- 
matics in college. After graduation 
and several years of odd jobs in 
radio, became associate instructor 
in radio engineering for the Army | 
Air Forces. From here to Illinois | 
Institute of Technology and thence 
to the Navy for 27 months in the 
radar program. At present on the | 
_engineering staff of American Tele- } 
vision Laboratories of Chicago, 

Mr. Kiver is author of numerous 
articles in technical publications | 
and of two books, “UHF Radio 
Simplified” and “Television Sim- | 
plified.” 

another set of pulses, known as th 
vertical synchronization pulses, 
bring the electron scanning beam bach 
to the top of the image after the bot 
tom line has been traced out. 
During the short intervals of time 
that the synchronization pulses are noti- 
fying the receiver circuits to move th 
beam into position for the following in- 
formation, a blanking pulse is also a 
tive. Its purpose is to prevent the elec- 
tron beam from reaching the viewing 
screen. Without this precaution, w 
would actually see a trace as the bean 
moved from the right-hand part of th 


image to the left-hand side for the sta! 


of the next line. Since no signal is 
(Continued on page 638) 
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Fig. |—The complete video signal for 











points are synchronizing pulses. All values are reversed at 
the grid of the cathode-ray viewing tube. 
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Fig. 2—The vertical pulse contains horizontal pulse components, 
as shown. The whole pulse is in the blacker-than-black region, 
and makes no trace on the screen. 
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FM CARRIER STABILIZATION 


Part [1—Western Electric, Westinghouse, RCA Circuits 


HE previous article described the 

need for control of the center fre- 

quency of an FM transmitter and 

showed that direct crystal control 
is not possible. Several commercial con- 
trcl systems were discussed. Others are 
described below. 

A small but effective unit is responsi- 
ble for carrier control in Western Elec- 
tric FM transmitters. The heart of the 
system is a small induction motor which 
controls the tuning condenser in the 
plate circuit of the oscillator. The lat- 
ter frequency is approximately 6 mc, 
which is multiplied by 16 (doubled four 
times) in succeeding stages to reach the 
new FM broadcast band of approxi- 
mately 100 me. 

A portion of the 6 me oscillator out- 
put is fed to frequency dividers which 
reduce the frequency by a factor of 
1024 and therefore produce a fre- 
quency between 5377 and 6586 cycles, 
depending upon the assigned carrier. A 
crystal oscillator, operating on this 
same frequency, is also used. 

These two frequencies are applied to 
the stator windings of an induction 
motor such that the beat frequency 
between them acts to turn the rotor. 
Thus, when the station is exactly on its 
correct frequency the motor is station- 
ary, but if there is a drift in either direc- 
tion, the rotor experiences a torque in 
the corresponding direction. The motor 
can take care of a change of about 50 
cycles per second, equivalent to about 
50 kc per second at the oscillator. 

Because of its inertia, the rotor is 
not actuated by the relatively rapid 
modulation changes, but the more grad- 
ual oscillator drifts are promptly cor- 
rected. 


WESTINGHOUSE CIRCUIT 


These circuits are based on methods 
of pulse generation and control which 
were developed during the war in con- 
nection with radar. As in other systems 
a crystal-controlled reference frequency 
is used as the standard with which the 
signal frequency i compared. The mas- 


ter oscillator frequency is 1/9 that of 
the assigned carrier. The reference 
crystal frequency, temperature  con- 
trolled, is equal to one-half of the m.o. 
frequency and its second harmonic is 
therefore used for comparison. 

The output of the reference fre- 
quency Fx is divided into two parts. 
One is advanced in phase by 45° and 
the other retarded by the same angle. 
Each is mixed with FM oscillator 
output (F.) in a separate 6SA7 tube. 
(Fig. 1). As a result, the beat frequency 
output of each mixer tube is displaced 
by 90° from the other. When the signal 
frequency (F.) is the greater the out- 
put at B leads A by 90° and it lags by 
90° when the crystal frequency is great- 
er. When the two are equal there is no 
beat frequency. (See Fig. 2.) 

The output of A actuates a direct- 
coupled multivibrator (Fig. 3), which 
amplifies and flattens the peaks of the 
sine waves. Because the tubes are great- 
ly overloaded, the flat portion of the 
square waves is reached at about the 
time the sine wave passes through zero. 
The square waves are transmitted 
through an integrating R-C circuit 
which limits the horizontal or con- 
stant portions but passes the sharp 
changes in voltage. As a result, voltage 
pulses appear across each resistance 
with points D and E out of phase. The 
pulses are drawn for two conditions: 
F.>F,x and for F.<Fx. 

A 6H6 pulse detector (Fig. 4-a), now 
receives the pulses and also the sine 
wave output of mixer B. The tube is 
biased just beyond the peak value 
of the wave. As 
shown in Fig. 4-b, [ 
the pulses add or 
subtract from the 
sine waves, depend- 
ing upon whether 
the FM oscillator 
frequency drifts 
higher or lower and 
upon which di- 
ode plate the 
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Fig. 1, left and Fig. 2, right—Westinghouse circuit, first stage. 
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little motor is the heart of the Western Electric 


made. Because of the bias voltage there 
will be either no output at all or merely 
the pulse output, depending upon wheth- 
er they oppose or aid. Note that the out- 
put of B appears in the same phase at 
F and G. , 

The next stage consists of four 


charging rectifiers designed to charge 
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VOLTAGE 
Fig. 3—The multivibra- 
tor produces pulses, to 
be combined with the 
output from Mixer B in 
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the rectifier stage. 








VOLTAGE Fs<Fp 
AT POINT E b 


or discharge the condenser C according 
to polarity of the pulse input. These 
rectifiers are shown in Fig. 5-a and also 
at the lower right of Fig. 6, the com- 
plete schematic, including circuit parts 
as is shown in Figs. 1 to 5. Since current 
can pass through the input condense) 
(Continued on following page) 
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in either direction because of the full- 
wave connection, the rise in the pulse 
will produce current in one direction, 
and the corresponding fall reverses the 
current. Results shown in Fig. 5-b are 
for a condition in which the FM oscilla- 
tor is first lower than the crystal fre- 
quency and then drifts to a higher value. 
Referring back to Fig. 4, it is seen 
that the voltage pulses at H are re- 
sponsible for current at K, but that as 
the frequency drifts upwards this cur- 
rent disappears and instead current 
flows at L, due to 

6H6 voltage pulses at 

H Current 


J (in Fig. 5). 

through M and N 
can only flow in 
one direction, evi- 
dently upward in 
4 each. Therefore 
current at M 





6H6 





ry NEGATIVE must raise the po- 
OUTPUT BIAS tential across C. 
MIXER B 


Likewise current 
at N lowers the 
condenser volt- 
age. These are 
shown in Fig. 5. 
Since there is no 
bleeder resistance 
across C (Fig. 6) 
its voltage is gov- 
erned only by the 
frequency differ- 
ence between the 
two oscillators. 
The voltage 
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L : L L. . across C changes 
s7FR S“<"R the grid voltage 
b VOLTAGE AT POINTJ 


of a 6SL7 cathode 
follower in such 
a way that the 
bias voltage for 
the modulator 
control tube is va- 
ried. Changing 
the grid voltage 
(of the 6SL7) 
thus changes the 
current through 
the control tube 
(Fig. 7), and this 
affects the equiv- 
alent resistance 


Fig. 4—The rectifier. 


6SA7 


of the two 6H6 modulator tubes. Each 
diode shown is really two sections of 
one tube connected in parallel. The re- 
sistance variation changes the frequen- 
cy of the oscillator tubes in a direction 
to correct for their drift. 

This system eliminates all moving or 
critical parts. Except for the oscillator 
tank it does not contain any tuned cir- 
cuits. Even tube aging does not affect 
the operation, since they are used merely 
as electronic switches and do not operate 
on the critical portion of their char- 
acteristics. Carrier deviation is held to 
a maximum of +1000 cycles, far below 
that permitted. 


RCA "DIRECT" FM 


Some of the principles previously de- 
scribed are used here, but under differ- 
ent conditions. For example, a two-phase 
motor controls the tuning and a ref- 
erence crystal oscillator is also part of 
the circuit. A two-phase output is ob- 
tained from the latter by means of two 
balanced modulators. 

The FM modulated oscillator tube is 
a 6V6 operating within the range 4.5-6.0 
mc, which is divided by 240 in four 
stages. These stages use the so-called 
lock-in circuit developed by Beers, as 
shown in Fig. 8. A tuned circuit must 
be used but it results in a much better 
wave-form than that of a multivibrator 
and therefore does not require filtering. 
The lock-in range holds for frequencies 
within +5 percent of the desired sub- 
harmonic. Tuning is accomplished by an 
iron slug within the coil. 

The reference crystal oscillator oper- 
ates within the convenient range 94-125 
ke, and a divider (by 5) brings it down 
to the same frequency as obtained from 
the FM oscillator. The divided crystal 
frequency is now (Fig. 9), applied 
across two phasing circuits which causes 
the outputs to differ by 90°, and these 
together with the divided FM oscillator 
frequency are connected across two 
balanced modulators. As in the previous- 
ly described system, the output will be 
two-phase current with a 90° difference. 
Whether one phase leads or lags the 
other is determined by whether the FM 
oscillatcr is less or greater than the 
correct frequency. Thus, the motor ex- 
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periences a torque in the proper diree. 
tion and its magnitude depends upon the 
correction to be made. 

The induction motor can start with 
as high as 1000 cycles per second input, 
To eliminate friction and lost motion, 
the tuning condenser is mounted direct. 
ly on the shaft. At no time is the rotor 
required to turn over more than +465° 
to provide full frequency correction. The 
windings are of sufficiently high im. 
pedance to be operated directly in the 
plate circuits of the four 1614 type 
(equivalent to 6L6) motor (modulator) 
tubes. Therefore all frequencies down 
to d.c. may be transmitted. 

Frequency modulation is accomplished 
by the direct system using a reactance 


CONTROL TUBE 
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MODULATOR TUBE 
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TO OSCILLATOR TUBES 








so + 
Fig. 7—Phased output to final control tube, 
tube. This method is simple and is well 


known and used by amateur FM sta- 
tions. Its principle is as follows. The 


reactance tube is connected in parallel 
oscillator 


with the tank, with a 90° 
6AC7 


AS A TRIODE 
£/n 











L 
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LOCKED-IN OSC. + 


FREQ. DIVIDER 
Fig. 8—Circuit of lock-in -in frequency divider. 


phase shift applied between its plate and 
grid. (Fig. 10.) As an example, a con- 
denser may be used between plate and 
grid and a resistance between grid and 
cathode. If the magnitude of the latter 
may be neglected in comparison with 
(Continued on page 637) 
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Fig. 5 (above) and Fig. jn ctidnnaed C in Fig 5 is the one so marked in the bH6 output to the 6SL7 grids (bottom row of Al Fig. 6). 
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By M. CONTASSOT 


HREE-CHANNEL AMPLIFIER 


A 15-Watt Unit with Individual Coutrol of Each Channel 


E must never lose sight of 

the fact, in considering the 

construction of any sound 

apparatus, such as an ampli- 
fier of frequencies in the musigal range, 
that it is the ear which judges the ex- 
cellence of the instrument—absolutely 
without appeal. It is therefore indis- 
pensable to examine the conditions un- 
der which that organ functions, to adapt 
our sound equipment to it in the best 
possible manner. 

The sensitivity of the ear varies as a 
function both of the frequency and in- 
tensity of the sound. If we consider very 
weak intensities, the ear hears medium 
register sounds much better than basses 
or high-frequency notes. At medium in- 
tensities, all the frequencies are heard 
equally well, and for very loud sounds, 
the basses and highs are perceived 
with greatest intensity. 


THE CURVE OF AN AMPLIFIER 


It appears from the considerations 
above, that the principle that leads to 
giving an amplifier a linear frequency 
curve is completely illogical. It is neces- 
sary to so design the equipment that the 
listener will hear the sounds repro- 
duced under conditions which approach 
as close as possible those of listening 
directly to the sound source itself. 

Let us take, for example, the case of 
a symphonic orchestra. If the listener is 
in his orchestra seat in the auditorium 
where the orchestra plays, he hears the 
music at such an intensity that his ear 
perceives it with the same relative sensi- 
tivity over the whole range of musical 
frequencies. But if he hears the same 
program over his radio or from records, 
through a loud speaker in his own liv- 
ing-room or bedroom, it is obvious that 
that intensity will not be as great—the 
size of a private room being considerably 
smaller than that of a concert hall. If 
he turns up the volume control to get 
the same sound level (which is possible) 
the neighbors with different musical 
tastes—or those who desire the sleep of 
the just—will not be slow in protest- 
ing energetically. He will therefore reg- 
ulate the volume to a sound level rath- 
er on the weak side. 

It is then that the ear registers its 
discontent with this “sound rationing” 
by refusing, as just pointed out, to hear 
the low and high notes with the same 
force as the frequencies in the middle 
of the audible spectrum. But, if our 
critical listener is clever and especially 
if he constructs his own amplifier, he 
will design it with such a response curve 
that it overamplifies the highs and the 
basses relative to the medium frequen- 
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cies, to exactly the same extent as the 
ear tends to weaken them. He thus does 
his own ears a good turn, at the same 
time restoring the musical equilibrium. 


THE DESIRED AIM 

To establish the response curve of 
which we have just spoken, it is neces- 
sary to know that of the ear. That curve 
has been traced by the physicians and 
physiologists, who have established it by 
the average of several thousands of in- 
dividual cases. 

Since the amplifier is destined for the 
pleasure of one sole listener, it may well 
happen that the particular ear in ques- 
tion will be very different from the 
“average ear.” Therefore it is infinitely 
preferable to permit the user to adapt 
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the amplifier response to his own needs 
and tastes. 

It is with this idea that the amplifie: 
here described was conceived. It has 
three channels, one for each band of fre- 
quencies: bass, medium and high, the 
amplifier for each channel being con- 
trollable independently of the others. 


DESIGN AND CONSTRUCTION 

We shall scrupulously avoid the hack- 
neyed description of: “the tube A, plate 
of which is coupled to the grid of tube 
B through the blocking condenser C, 
etc.,” refusing to consider the reade: 
so benighted that it is necessary t 
point out that which he can see clearly 
in the accompanying schematic drawing. 


(Continued on page 642) 
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Many original features are to be found in this French high-fidelity, fixed-bias amplifier. 
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HIGH-POWER U.H.F. TUBE 


COVER FEATURE 


Triode Penetrates Far Into the High-Frequency Spectrum 


OLOR television owes much to 
wartime radar, for the high-fre- 
quency triodes represented by the 
6C22 were developed originally as 

radar transmitter tubes. The 6C22 it- 
self is a modification for continuous- 
wave operation of an older radar tube 
known as the L600E. This tube was 
capable of delivering pulses up to a 
peak power of 25 kw, but was not al- 
together suitable for non-pulsing appli- 
cations. The 6C22 was then developed 
by engineers of the Federal Telecom- 
munications Laboratories for continu- 
ous duty. Working as an r.f. amplifier, 
it is capable of power outputs of 600 
watts at frequencies up to 600 me. 
The tube is of remarkably small size 
for its output, as will be seen from the 
cover picture and the illustration on 
this page. Such economy of dimension 
is necessary for operating at the high 
frequencies for which it is employed. In- 
ternal construction may be seen in 
Photo A. The squirrel-cage structure in 
the left-hand portion is the grid. It con- 
sists of thirty-two .008-inch diameter 
wires spot-welded to and supported by 
a low-inductance cone, which is attached 
to the grid ring, seen just above the tube 
base. The anode is made from a solid 
copper cylinder. In one end is a cavity 
into which the grid fits; the other or 
water-jacket end is slotted. Spacing be- 
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tween the grid and anode is very close— 
this being another feature necessitated 
by the high frequency at which the tube 
is to work. 

The filament of a high-power, ultra- 
high-frequency tube presents special 
problems. Due to transit-time effects, 
not all the electrons emitted by the fila- 
ment or cathode when the grid is posi- 
tive reach the anode. Many return to 
the cathode space-charge region. This 
causes a decrease in anode current and 





CHARACTERISTICS, 6C22 


Filament Thoriated Tungsten 
Filament Volts 6.5 
Filament Amperes 18 
Amplification Factor 9 
Mutual Conductance (ma/volt) 13 
Maximum Anode Dissipation 
(Kilowatts) 2 


Maximum Anode Volts 3,000 
Maximum Grid Dissipation (Watts) 25 


Capacitances jf. Cgp 6 
Cof 7 
Cpf 0.4 











power output. To increase the current, 
the cathode must emit a greater number 
of electrons to compensate for those 
which do not reach the anode. The re- 
quired emission may be several times as 
great as in low-frequency applications 
where transit-time effects do not have 
to be considered. 
The filament is 
therefore a thori- 
ated tungsten 
wire of .025-inch 
diameter, coiled 
in a bifilar helix 
inside the grid 
assembly. It has 
an active emissive 
surface of three 
square centime- 
ters. Spacing be- 
tween grid and 
filament is held 
to a minimum. 
Characteristics 
of the tube are 
shown in the 
table. Most of 
recent studies 





Photo A—The portion 
at right is the anode 
end. The grid is vis- 
ible in the other half. 
Operator is aligning 
the tube elements be- 
fore the sealing off, 
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on it have been made at 600 me. At this 
frequency, in a neutralized inverted am- 
plifier circuit, with 1600 volts on the 
anode and a current of 0.65 ampere, the 
power output is in the order of 500 
watts. A driving power of 190 watts is 
required. 


THE COLOR TRANSMITTER 

The high-definition color television 
transmitter built for the Columbia 
Broadcasting System by Federal Tele- 
phone and Radio Corp. operates on a 
frequency of 490 mc. It can be modu- 
lated uniformly with all frequencies 
from zero to ten megacycles, and is the 
most powerful transmitter of this fre- 
quency and modulation bandwidth yet 
installed. 

Four 6C22 tubes are used in the radio- 
frequency section of the transmitter and 
three in the video-frequency modulator. 
The r.f. section starts with a 6V6-GT 
crystal-driven at 6.805 me, and is fol- 
lowed by a number of conventional 
stages which multiply the frequency to 
122.5 me and amplify the power to 120 
watts. This is followed by a 6C22 ina 
co-axial circuit operating as a frequency 
doubler, which delivers 250 watts at 245 
me. The co-axial amplifier is shown in 
Photo B. The anode circuit is a quarter- 
wave line shorted at the end farthest 
from the tube. Tuning is by a movable 
piston. 

Another 6C22 doubles from 245 to the 
final frequency of 490 me. The stage 
operates as a grounded-grid amplifier, 
and delivers 300 watts to a 6C22 neutral- 
ized amplifier, which also operates as a 
grounded-grid stage, and delivers ap- 
proximately 700 watts at 490 mc. This 
is considerably more than is needed to 
drive the final to its full peak power of 
1 kilowatt, but the excess power is dis- 
sipated in a damping resistor attached 
to the coupling line between the driver 
stage and the final modulated amplifier. 
This resistor acts to maintain constant 
output voltage from the driver stage in 
spite of the output stage’s changing load 
as its bias is varied through the modula- 
tion cycle. This improves the linearity of 
the modulation characteristic and re- 
duces somewhat the voltage required 
from the modulator stage. 

The final, or modulated amplifier 
stage, also uses a 6C22 in a neutralized, 
grounded-grid circuit. With a drive of 
350 watts it will deliver any output from 
zero to one kilowatt peak. The rated 
average output of the stage is 600 watts. 


THE VIDEO AMPLIFIER 


An interesting feature of the video 
(Continued on page 640) 
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By FRED SHUNAMAN 


NOMOGRAPH CONSTRUCTION 


Part I—Nomograph for Current, Voltage and Resistance 


NOMOGRAM (Greek: A new 

written down) is a chart made 

up of a number of lines cali- 

brated to represent quantities 
in the problems to be solved. A straight 
edge is laid across two of the lines. 
The answer to the problem is found 
where it intersects a third line. Most 
of the commonest radio problems can 
be put into nomograph form, hence this 
type of chart is one of the most useful 
to radiomen. 

This principle of the nomograph is 
simplicity itself. Fig. 1 shows a typical 
one, for adding figures from 1 to 10. 
The outside lines which represent the 
numbers to be added, may be 10 inches 
long, divided into equal parts (inches). 
The totals are found on a line drawn 
midway between the two. 

To calibrate the center line, lay a 
ruler across the tops and bottoms of the 
two outside ones. Because 0 plus 0 — 0, 
the base of the center line is 0. At the 
top, 10 plus 10 — 20, and the line is so 
marked. Dividing the center line equally 
gives us 20 divisions spaced one-half 
inch apart. If a ruler is now placed 
across the two 5’s on the outside lines, 
the sum 10 will be read on the center 
one. Try 5 plus 8 or 9 plus 1. 





f 
> 


\ 








Fig. \—The fundamental type of nomogram. 


The reader will find it very helpful 
to actually construct such a nomogram. 
The important point to note is that the 
center line has twice as many divisions 
aS the two outside ones. That is why 
their sum is found on it. 
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The addition nomogram may be mildly 
interesting. It is hardly useful—it is 
easier to do the additions mentally than 
to use the chart. The nomogram becomes 
valuable when applied to equations like 

1 
the familiar f . Such 
6.28V LC 
plication is possible because multipli- 
cation and division can be transformed 
into addition and subtraction by means 
of logarithms. 

Most radiomen understand _ log- 
arithms. To those who do not, it is 
enough to say they are numbers so pro- 
portioned to ordinary numbers that the 
sum of the logarithms of any two num- 
bers is equal to the logarithm of their 
product. For example, adding the log- 
arithm of 5 to the logarithm of 6 gives 
the logarithm of 30. If we construct a 
chart like that of Fig. 1, using the log- 
arithms of numbers from 1 to 10, we 
have a nomogram that can multiply. 


ap- 


CONSTRUCTION OF NOMOGRAMS 
Nomograms for all radio uses can be 
constructed with the help of a small sup- 
ply of logarithmic cross-section paper, 
which can be bought at almost any 
stationery or draftsman’s supply house. 
It is well to get a few sheets of “1 cycle 
X 10 divisions per inch” as well as a 
smaller number of 2-cycle and 3-cycle 
sheets (also 10 divisions per inch). 
Some tracing paper completes the outfit. 
Lacking logarithmic paper, a cheap 
slide-rule may be pressed into service. 
(The slide-rule is a perfect example of 
a logarithmically divided scale.) 
Simplest of all multiplication nom- 
ograms is the product of two whole 
numbers—the logarithmic equivalent of 
Fig. 1. A chart for the common radio 
equation IR — E (Ohm’s Law) is set 
up in Fig. 2. The easiest way to con- 
struct it is to fasten a piece of tracing 
paper over one of the 1-cycle log sheets 
and trace each of its vertical border 
lines. You will then have two lines about 
10 inches high and 7 inches apart. Draw 
the base-line and erect on it a vertical 
center line half-way between the other 
two. Number your two outside lines ac- 
cording to the scale beneath the tracing 
paper. Mark the two outside lines I and 
R, and the center line E. (I * R E). 
Next step is to calibrate the center 
line. The bottom number on each outside 
scale is 1. Therefore the center scale at 
the base line is 1 * 1 = 1. The top of 
the center line is 10 & 10, or 100. Insert 
a 2-cycle sheet under the tracing paper, 
and line the base lines up with each 
other. You will find the 1 and -100 in 
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the correct positions, and can fill in the 
other divisions by tracing. 

With this chart, the current through 
or voltage across any resistor between 
1 to 10 ohms or 1 to 10 amperes and 
1 to 100 volts can be calibrated. 


A PRACTICAL CHART 

Our nomogram still seems to be of 
little use—the range is altogether too 
limited, and these simple problems are 
easier done in the head. It is not alto- 
gether useless, though its main purpose 
is to show how a nomogram works, be- 
fore introducing more complicated ones. 
Its range can be extended by multiply- 
ing or dividing either of the factors 
I or R by any number (most con- 
veniently 10) and doing the same with 
the center scale. Or one outside scale 
can be multiplied by and the other di- 
vided by the same number, leaving the 
center scale unchanged. 

One of the great advantages of the 
nomograph is direct reading, so such 
tricks are not worth while. We can make 
a satisfactory chart by extending the 
two outside scales. Let us make one 
with the I and R scales on 2-cycle paper, 


100 
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Fig. 2—Most nomograms are forms of this one. 


giving them a range of 100 to 1 instead 
of 10 to 1. We can further increase the 
range by using two sets of figures for 
each I and R scale, giving us in effect 
two nomograms on the same sheet of 
paper. 


(Continued on page 629) 




































By J. C. HOADLEY 


BETTER BROADCAST TUNER 


Companion to the Hi-Fi Amplifier Described in April 


OR persons who live within forty 
miles or so of a broadcasting sta- 
tion a TRF tuner is entirely ade- 
quate and has some advantages, 

particularly in large metropolitan areas 
where there are more than three sta- 
tions. For high-fidelity reception, it is 
essential that our tuner not cut side- 
bands, or, that is, not have too high se- 
lectivity. As the standard AM broad- 
cast stations generally operate so as to 
limit their band width to 10 kilocycles, it 
is necessary to provide a tuner with a 
response characteristic which has a flat 
top ten kilocycles wide. This can be 
done well with a superheterodyne, but 





Photo A—Top view of the high-fidelity tuner. 
requires special intermediate frequency 
transformers and a complex circuit. A 
simple three-tube tuned radio frequen- 
cy receiver can be built with a reason- 
ably flat 10-kilocycle band width for a 
small fraction of the cost of the super. 
The TRF tuner will have a lower noise 
level, as it contains less tubes. It is also 
much easier to align. All that is neces- 
sary is to have a screwdriver and a sta- 
tion. The heart of this tuner is the coils. 
They should be of the shielded type. 

Iron-core coils have the advantage 
of being tunable, so that the induct- 
ance of the coil may be varied to suit 
the particular variable condenser that 
you have. 

The condenser is a three-gang unit, 
and should have trimmer condensers 
mounted on it. If not, three auxiliary 
compression-type condensers that have 
a capacity of about 70 micromicrofar- 
ads should be provided. All else we 
need are three octal tube sockets, a few 
resistors and condensers and a chassis. 
The chassis may be bent from steel or 
aluminum. 

The layout shown in Photos A and B 
worked out very well. However, it can 
be changed somewhat if the shape of 
your chassis is different. The impor- 
tant thing is to keep the grid leads from 
the tube to the condenser and coil, short, 
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and as far away from the other grid 
leads as possible, or oscillation will re- 
sult. These leads should also be kept 
close to the chassis, to keep down stray 
coupling. The parts in the author’s 
model. were mounted on a_ resistor 
board, which makes for a very neat ar- 
rangement. 

A simple resistor board can be made 
of a piece of bakelite, cut in an oblong 
shape as in Photo C. Holes are drilled 
and soldering lugs are bolted to the 
bakelite. Resistors 
are soldered be- 
tween the lugs. Of 


connector and should be run through 
shielded mike cable to the amplifier. 
An audio volume control was not in- 
cluded as it is assumed that the build- 
er’s amplifier will have one. If one is 
used it would be connected as in Fig. 2. 
The circuit diagram is shown in Fig. 1. 
It will be noted that resistors are con- 
nected across the coils. This is to in- 
crease the band width by reducing the 
Q of the coils and making their tuning 
broader, An r.f. gain control is provid- 





course, the resis- 
tors can be hung 
on the tube socket 
pins if a resistor 
board is not used. 








A terminal strip is 
provided on the 
back for connection 








to a power source. 
It is assumed that =< 
any standard am- 
plifier will stand 
the additional cur- 
rent drain, which is 
very light, being in 
the order of 25 milliamperes. If the 
amplifier does not have a 6.3-volt fila- 
ment supply, or if it is heavily load- 
ed, a 14%4-ampere 6.3-volt transformer 
may be mounted on the tuner. Note that 
the output is taken from a microphone 
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Fig. |—The tuner is a 3-tube TRF with infinite-impedance detector. 


ed as a sensitivity control. It has sev- 
eral functions. First, it allows the tuner 
sensitivity to be reduced when receiving 
a powerful local signal, which might 
overload the first tube’s grid and cause 
(Continued on page 636) 
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By ROBERT F. SCOTT 


“PORTARIG” HAM STATION 


A Versatile Transmitter-Receiver for the Amateur 


HILE a member of the armed 

forces, in the early days of 

the war, the writer was de- 

tailed to design and construct 
a transmitter and receiver to be oper- 
ated in a “jeep” and powered by a six- 
volt vehicular storage battery. 

The specifications for the transmitter 
and receiver, listed below, were very 
liberal and left much to the judgment 
and ingenuity of the builder: 


Transmitter 
Tipe C6 GUIs o4.0005ccneecene Al and A’ 
Output circuit...... Any single wire antenna 
aa 2 eee .30 watts, phone/cw 
Frequency control... ....ccccccceces Optional 
Primary power...... 6-volt vehicular battery 
BRicaceesanceesons As compact as possible 

Receiver 
RODOs 0068s vecacnssescosavee Non - radiating 
ro; 3 fl ee Al and A3 
Frequency range........ Same as transmitter 
Frequency control....... Sree Optional 
Primary power.........Same as transmitter 
ibthecderleedseast As compact as possible 


The transmitter and receiver to use as many 
tubes of the same type as possible to simplify 
the replacement problem. Both to have a mini- 
mum number of controls and be practically 
fool-proof. 


Upon seeing the specifications, the 


6K7 6K8 





writer saw a perfect chance to develop 
that “dream” portable amateur station. 
It would even be possible to test and 
prove the station by operating on the 
40- and 80-meter bands. 

The original designs called for vari- 
able frequency oscillators, to be oper- 
ated from a single control, in receiver 
and transmitter. This proved unreli- 
able because of the drift of the two 
oscillators. In many instances they 
would drift in opposite directions and 
there was no practical method of keep- 
ing them synchronized. The next step 
was to resort to crystal control for both 
units. This method proved to be the ideal 
solution to the problem. 

One of the principal features of this 
set is the ease and speed with which the 
frequencies may be changed. Four pre- 
set crystal-controlled channels are pro- 
vided for the receiver and transmitter 
and any one of these may be selected at 
the turn of a switch. 

Since continuous tuning is not used; 
the tuning elements of the receiver and 


6K7 LF. 
































































transmitter are mounted on a removable 
tuning unit which may be replaced with 
one covering a different range of chan- 
nels. The channels covered by each tun- 
ing unit are spaced 200 ke apart. 
(Continued on following page) 
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Fig. |—Block diagram of complete apparatus. 
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The average distance covered by this 
station is 30 miles when amplitude 
modulated and operated from a moving 
vehicle equipped with a 15-foot whip 
antenna. The range is more than 
doubled when using c. w. Under proper 
conditions, several hundred miles may 
be covered when operating from a fixed 
position with a quarter-wave antenna. 
These figures were determined when 
operating on frequencies between 3 and 
4 me. 

The block diagram, Fig. 1, shows the 
relationship between the various parts 
of the transmitter and receiver. 


THE CIRCUITS 
The receiver uses a 6K7 r.f. amplifier, 


6L6 in a Pierce oscillator circuit driving 
a 6L6-G power amplifier. The modula- 
tor of the transmitter uses a part of 
the receiver audio section. One section 
of the 6Z7 is the speech amplifier, 
driven by a single-button carbon mike, 
and drives the 6L6 as a modulator. 
With the SEND-RECEIVE switch in 
the receive position, the antenna is con- 
nected to the grid circuit of the r.f. am- 
plifier. The signal is amplified and fed 
to the hexode section of the 6K8. At 
this point, the input signal is mixed 
with the output of the crystal oscillator 
in the triode section of the tube. The 
456-ke i.f. thus produced is amplified by 
the 6K7 i.f. amplifier and applied to 
the diodes of the 6R7. The diode load 
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The panel layout. 


"Control Relay" was not used in final hookup. The 5-inch holes were for 


leads from available top-mounted components and may not be needed for different parts. 


amplifier, 6Q7 second detector, a.v.c. 
and first audio amplifier, 6Z7 a.n.l. (au- 
tomatic noise limiter), 6Z7 b.f.o. and 
second audio amplifier, and a 6L6 power 
amplifier. (See Fig. 2.) 

The transmitter r.f. 


section uses. a 
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a.f. voltages. The a.f. voltage is ampli- 
fied by the triode section of the 6Q7 and 
passed on to the grid of the second a.f. 
amplifier (one section of a 6Z7-G) by 
resistance coupling. The output of the 
6Z7-G drives the 6L6, which has a 30- 
henry choke as its plate load. Head- 
phones or speaker are connected to the 


(FOUR) 6XS's 


ISH/250MA 


A-/B- 


SOCKET 


supply. Shorting plugs (right) adapt it to 117-volt a.c. or 6-volt battery. 
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6L6 plate through a blocking condenser, 

A portion of the rectified voltage of 
the second detector is applied to a 6N7 
connected in a Dickert automatic noise 
limiter circuit. The switch for this cir. 
cuit is combined with the a.v.c. switch 
to provide selective operation of either 
or both circuits. 

When the PHONE-CW switch is in 
the cw position, plate voltage is applied 
to the b.f.o triode of the second-audio- 
b.f.o. tube. The output of this oscillator 
is loosely coupled to the diodes of the 
6Q7. A second section of this switch re- 
moves the modulation choke from the 
plate lead of the power amplifier. 

The combined power requirements of 
the transmitter and receiver totalled 
over 170 ma at 350 volts. A vibrator 
type power supply was selected for this 
service because it is compact and more 
easily serviced during field operation 
than the dynamotor or genemotor types. 

To satisfy the comparatively large 
current requirements, two “universal” 
power transformers were selected. These 
units are equipped with two primary 
windings, one of which operates from a 
six-volt battery through a vibrator; the 
other operates from a 117-volt a.c. line. 
Each of the transformers was wired 
with individual vibrators in the six-volt 
primary winding. The high-voltage out- 
put from the transformers is rectified 
by separate full-wave rectifiers and fed 
into a common condenser-input filter 
circuit. The heavy current drain made 
it necessary to use two 6X5 rectifier 
tubes with plates connected in parallel 
in each of the high voltage circuits. 
When connected as in Fig. 3, the 
unit supplies more than 250 ma at 
350 volts. 

Since the 117-volt a.c. winding was 
available, it was decided to adapt the 
set so that it could be operated from 
line voltages if the occasion demanded. 
During a.c. operation, it is necessary t 
remove the vibrators from the circuit 
to prevent possibility of being damaged. 
Switching from a.c. to d.c. is accom- 
plished by using two separate powe! 
cords which terminate in 12-contact 
sockets. A 12-contact panel-mounting 
male plug is mounted on the chassis of 
the power unit. The sockets and plug 
are wired so that the tube filaments art 
connected across the d.c. line when bat- 
tery power is being used. When the set 
is being operated from 117-volt a.c. sup- 
plies, the a.c. socket is connected to the 
plug and the vibrator leads are opened 
so that no a.c. will circulate through the 
vibrators. The a.c.-socket also switches 
the tube filaments so that they operate 
from the transformer filament windings. 

A five-prong tube socket is mounted 

(Continued on page 650) 
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VIDEO AMPLIFICATION 


Apparatus Which Works From 30 Cycles to 4 Megacyeles 


OMPLEX wave shapes encoun- 
tered in radar, television, and 
some industrial electronic cir- 


cuits have a very high order of 
harmonic content’. These signals con- 
tain a wide range of frequency com- 
ponents—often from 30 cycles up to 4 
megacycles. Amplification of such a wide 
band of frequencies can only be accom- 
plished by the circuit known as a video 
amplifier. 

Chief difference between a video am- 
plifier and an ordinary audio amplifier, 
is that the video amplifier (Fig. 1) pro- 
vides nearly constant gain over an ex- 
ceptionally wide range of frequencies 
which inelude and far exceed the audio 
frequency band. Thus, a video amplifier 
might be considered an extremely high 
fidelity audio-frequency~ amplifier. A 
comparison of the frequency response 
of the two amplifier types is shown in 
Fig. 2. 

If all of the harmonic component of 
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Fig. |1—A typical video amplifier circuit. 


same degree of amplification, the wave 
shape is altered and distorted. This con- 
dition of unequal gain is known as fre- 
quency distortion. 

If the phase delay is not constant, 
further distortion is introduced into the 
original wave shape. This is known as 
phase distortion. 


1—See ‘Electronic 


Transients,” 
February, 1946. 
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AL AUDIO AMPLIF 


Ideal video amplifiers must be entire- 
ly free from both types of distortion. 
This is particularly true of phase dis- 
tortion—the more serious—since it 
would result in reproduced pulses and 
wave shapes bearing little resemblance 
to the original. 

However, through careful design and 
construction of video amplifiers it is 
possible to obtain and preserve a rela- 
tively flat gain response—so that all 
sine-wave components within the de- 
sired video range are transmitted with- 
out frequency distortion and without 
phase distortion. 

This characteristic requirement of all 
video amplifiers is accomplished first, by 
sacrificing the amount of amplification 
per stage in favor of fidelity, and second, 
by using specially compensated resist- 
ance-coupled circuits. 


CIRCUIT ELEMENTS 

Because of the wide range of fre- 
quencies involved in video amplification, 
it is impossible to employ either trans- 
former coupling or impedance coupling. 
Use of resistance-capacitive coupling, 
however, presents a number of circuit 
problems which must be overcome. 

These problems can best be under- 
stood through study of an ordinary 
audio amplifier. 

In such a conventional circuit (Fig. 
3), the high frequency response is limit- 
ed by various inherent circuit capacities. 
Cr represents the plate-to-cathode ca- 
pacity of the tube, capacities due to the 
physical location of wires and circuit 
elements, and distributed capacities of 
the plate circuit. Cp represents the com- 
bined input and wiring capacities of the 
following video stage or device. Both C, 
and Cp act in parallel, and shunt the 
load resistance Rx. of the tube in the fol- 
lowing manner. 

At low frequencies, Cr and Cp have 
very little effect on circuit operation, 


RESPONSE OF AN IDFAL VIDEO AMPLIFIER ( W/TH COMPENSATION) 
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FREQUENCY IN CYCLES PER SECOND 
Fig. 2—A good audio amplifier may be “flat” from 30 to 8,000 cycles; a video amplifier from a few cycles to well into the megacycle range. 
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their reactance large com- 


pared with the load resistance and the 


because 


input resistance Rp of the following 
stage or device. But at very high fre 
quencies their capacitive reactance b« 
comes so small that these capacities lb 
have very much like short circuit 
across the load resistor R; and the 


put resistance Ry, respectively. 
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Fig. 3—Unseen components in a tube circuit 


siderably the amplifier circuit shown in 
Fig. 3 to adapt it for wide-band amp 
fication. 

First modification concerns a different 
type of vacuum tube. 

The best tube for‘a video amplifier is 
one having small inter-electrode capa 
ties with a large value of 
grid-to-plate transconductance (g,,) 
Such characteristics assist directly in 
limiting or neutralizing some of the un- 
desirable circuit capacities mentioned 
previously. 

Some triodes are useful as video am- 
plifiers. Much more preferable are pen- 
todes and tetrodes having a high value 
of transconductance. Of this kind is the 
6AC7/1852, the 6AG7, 6SH7, and 6SJ7 
Other tubes suitable for wideband oper- 
ation are the types 6AB7, 6AG5, 807 
6Y6G, 6V6, 25L6, 1231, and 1232. 

The recently developed orbital-beam 
secondary-electron multiplier can 
be used as a video amplifier. It can be 
used over a very wide band. 

The insertion of a high g,, pentode in 
the original triode amplifier (Fig. 3) 

(Continued on following page) 
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‘mow results in the basic video amplifier ~ 


circuit shown in Fig. 4. Although the 
inter-electrode tube capacities have been 
decreased by use of a pentode, the prob- 
lem of distributed, reflected, and other 
circuit capacities must still be overcome. 
Further modification is necessary. 
Such modification is known as reso- 
nance compensation, and chiefly con- 
cerns the extreme limits of high-fre- 
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Fig. 4—Circuit of Fig. 3 with pentode tube. 


quency and low-frequency response of 
the amplifier. 

Compensation methods which are ef- 
fective at high frequencies produce lit- 
tle or no change in the low-frequency re- 
sponse, and vice versa. Therefore, the 
two problems can be considered sepa- 
rately. 


HIGH-FREQUENCY COMPENSATION 

Principal cause of gain decrease at 
the high frequencies is reduction of the 
plate load impedance due to the shunt- 
ing effects of circuit capacities (Cx, Cr), 
(Fig. 4). 

The upper frequency limit can be ex- 
tended considerably—and the general 
high-frequency response greatly im- 
proved—if the effective impedance of 
the pentode and wiring capacity is in- 
creased at the higher frequencies of 
operation. 

One method of increasing the re- 
actance of a capacitive circuit is by 
creating a condition of parallel res- 
onance. This, of course, will produce 
the greatest impedance at the resonant 
frequency of the parallel circuit. But if 
the Q of such a circuit is low, the res- 
onance peak will be flattened out. If 
values of,the resonant circuit are chosen 
so that the flat “peak” occurs in the 
region where normal gain of the ampli- 
fier begins to diminish, the mid-fre- 
quency or flat-gain response can be ex- 
tended considerably into the high-fre- 
quency region. 

For this purpose a small inductance 
L, is inserted in series with the load 
resistor R1, as shown in Fig. 5. 

Value of the coil L, is from 50 to 100 
microhenrys. Value of the load resist- 
ance should be from 1000 to 4000 ohms. 
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Fig. 5—High-frequency compensation circuit. 


The parallel resonant frequency (La 
across the various tube and circuit 
capacities) is roughly the same as the 
upper limit of amplifier operation. This 
upper frequency limit rarely exceeds 3 
megacycles. 

This type of high-frequency compen- 
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sation is known as shunt peaking, since 
the coil is connected across the circuit. 

Another method of high-frequency 
compensation is known as series peak- 
ing (Fig. 6). 

In this instance, a small inductance 
L» is inserted in series with the coupling 
condenser Co. At the desired upper fre- 
quency limit of operation, the induct- 
ance resonates with the input capaci- 
tance Cpe of the next video stage or 
device. 

Increased current flow through Cp in 
turn causes an increased voltage across 
this capacity, resulting in higher gain 
and less phase shift than possible with 
the preceding means of compensation. 

This method has a further advantage 
over the shunt peaking system, since the 
inductance L» isolates the effects of the 
output and input capacities Cr and Cp. 

Gain response will be substantially 
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Fig. 6-—Anather method of h.f. compensation. 





flat over the high-frequency region, com- 
parable to mid-frequency response. And 
the upper limit of amplifier operation 
is approximately the same as the 
resonant frequency of the series peaking 
circuit. 

A third method of high-frequency 
compensation combines the features of 
both shunt and series peaking. Resultant 
circuit (Fig. 7) gives the high-fre- 
quency extension of the shunt peaking 
method as well as the increased gain 
caused by the resonant effect of the 
series peaking method. 


LOW-FREQUENCY COMPENSATION 
The low-frequency response of an am- 
plifier is influenced primarily by the 
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Fig 7—Both compensation methods combined. 


grid-coupling condenser Co and the 
effective input resistance Rr of the fol- 
lowing stage or device. As the frequency 
of operation decreases, the reactance of 
condenser Co increases. And at frequen- 
cies less than about 200 cycles, this re- 
actance causes a strong attenuation of 
the signal wave. 

To maintain constant amplitude and 
a minimum of phase shift at low fre- 
quencies of operation, a compensating 
filter—tesistor Ry and condenser Cyx— 
is inserted in series with the load re- 
sistor Ri (Fig. 8). 

As the operating frequency is de- 
creased, the reactance of Cx increases— 
causing the RyCy combination to func- 
tion as an additional load resistance. 
This action tends to increase the gain 
inversely (and at the same rate) as the 
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coupling condenser Co tends to reduce 
the gain. 

The compensating filter also intro. 
duces a phase displacement in the plate 
circuit that compensates for the phase 
shift caused by the coupling circuit 
CoRt. 

Low-frequency compensation may algo 
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Fig. 8—Extending the low-frequency response, 


be provided by a filter unit arranged 
in parallel with the coupling condenser 
Co, as shown in Fig. 9. The resistor R, 
compensates for low-frequency losses, 
since Co is paralleled by the reactance 
of the filter condenser Cx. 

Either method of low-frequency con- 
pensation may now be combined with 
one of the high-frequency compensation 
methods previously discussed, to provide 
a flat-gain response characteristic over 
a very wide range of frequencies. A 
typical circuit having both high- and 
low-frequency compensation is shown in 
Fig. 1, and its response curve in Fig. 2. 


OTHER CONSIDERATIONS 

There are other important circuit 
considerations in the design and con- 
struction of video amplifiers. 

Parts and components must be ar- 
ranged physically so that leads are as 
short as possible and properly spaced 
to minimize distributed capacitance be- 
tween wires. Coupling condensers should 
be remote from other circuit elements, 
and all condensers should be mounted 
close to tube sockets, whenever possible. 

For effective by-passing over the en- 
tire band of frequencies, electrolytic 
condensers shunted by small paper con- 
densers are generally used. Cathode by- 
pass condensers must be extremely large 
to prevent any feed-back of cathode cur- 
rent at the very low frequencies of 
operation. 

Necessary grid bias is usually ob- 
tained by utilizing the voltage drop 
across a resistor in series with the 
cathode. Variations caused by the input 
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Fig. 9—Another compensation circuit for lf. 


signal are by-passed around the bias 
resistor by means of condensers. Time 
constant of the cathode resistance and 
capacitance should be long compared to 
the period of the lowest frequency to be 
passed. Value of the electrolytic con- 
denser should be no less than 10 micro- 
farads. 

(Continued on page 654) 
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BELMONT RADIO 
MODEL 6D111, Series A 


Tuning range. 530 to 1650 ke. Selectivity 55 ke broad at 1000 x 
| 455 ke. signal at 1000 ke 
Power consumption 35 watts Maximum power output 1.0 watt 
Sensitivity (for 0.05 watt JUndistorted power output 0.8 watt 

output)..... 10 microvolts average Voice coil impedance. .3.2 ohms 


ALIGNMENT PROCEDURE 











@ No aligning adjustments should be attempted until all other 
possible causes of trouble have been thoroughly checked. 
@ Chassis riust be removed from cabinet for proper alignment. 
Slight edjustments of the oscillator and antenna circuits can 
be made, without removing the chassis, through two holes 
provided on the bottom of the cabinet. The two adjustment 
screws can be reached with 4 ‘ong insulated screwdriver, 
@ It is important iat during aligr:nent the loop antenna be 


maintained at the same distance from the chassis as when 
the chassis is installed in the cabinet. 

@ Turn volume control to maximum for all 

@ Connect ground post of signal generator 
through a 0.1 uf condenser. 

@ Connect dummy antenna value in series with generator out- 
put lead. 

@ Connect output meter across primary of output transformer. 


adjustments 


to B- of radio 








- Mt. me 
Band ~ignal Genera‘or Dummy Connection A Adtust for 
requency Setting Antenna to Radio Setting Maximum Output 
> . Rotor full open 4 trimmers on input and 
i. 455 ke 0.1 uf Grid of 12SA7 (plates out of mesh) tout i.f. transformers 
' c Rotor full open Oscillator trimmer C7 
‘os 
165 cc 0.1 uf Grid of 12SA7 (plates out of mesh) on bottom of radio 
Broadcast 
P Set dial Antenna trimmer C2 
IM « be None See note A s+ 1400 k n bottom of radio 





Note A: Lay ou 





ut |.ad of generator in back of loop antenna. Turn up generator output. Loop antenna will 


pick up energy. 














REPLACING DIAL POINTE: DRIVE CORD 


Six inches of cord are red in tne it in key washer, Wind cord one turn 
t. Use a piece slightly longer so that sround shaft. f 
ts may be tied at each 1. Pass cord over idler pulley. 
p < or over inter + 1 i+ R 
ae ow a ee Pass cord poi } j c , 
“ys 7 ne Turn around shatt; ] U zh Tt 
se position. This s tuning n- : ai 
t . ' . key wasner; win n 3 Mak k 
enser. Knob should rer in this posi- ’ 
: ' shaft \ 
+ + + n +o a 
n ur insta 2 , pie ed. . j 
Hook spring over end of dial support kwise, aga frict 
Tie knot at one end J and place Tie cord to spring. IMPORTANT: Before { } ta t 
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HE power supply has long been a 
headache in the design and opera- 
tion of high-voltage, low-current 
apparatus. The necessary iron- 
core transformers are bulky, heavy and 
expensive. They are also inefficient in 
these circuits because the relatively high 
current available from them cannot be 
used. Television kinescopes and elec- 
tron microscopes require, in general, 
less than one milliampere. High-voltage 
insulation between windings makes the 
transformer very expensive. 
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AIR-CORE RECT. 4 FILTER —. 
TRANS VOLTAGE 
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LOW VOLTAGE DC PLATE SUPPLY 
Fig. |—Components of high-voltage r.f. pack. 


A radio-frequency circuit eliminates 
the main disadvantage—the iron-core 
transformer supply. An r.f. oscillator is 
operated at a high radio frequency. The 
output is stepped up (in an air-core 
transformer), rectified and filtered to 
give the high d.c. voltage at low values 
of current. The results: 
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Fig. 2—The unit uses a receiving-type tube. 
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1. Compactness. The large iron-core 
transformer and filtering components 
are eliminated, 

2. Light weight. The heavy iron core 
which made up most of the weight of the 
power supply is no longer required. 
Small filter condensers are sufficient. 

3. Safety. The output current from 
the circuit is definitely limited even un- 
der short-circuit condition. A filter con- 
denser of about 500 uuf can hold only a 
relatively small quantity of electricity. 
This reduces the danger of shock or 
injury. 

4. Economy. Elimination of the large 
and expensive iron-core transformer 
and reduction in size of filter compo- 
nents permit a substantial reduction in 
cost. 

A block diagram of the power sup- 
ply is given in Fig. 1. The oscillator can 
be a receiving-type tubegsince the output 
power required is small. Because of the 
high frequency and small current, fil- 
tering is simple. 

A recently announced commercial type 
of television power supply* is illus- 
trated in the photograph and schematic 
(Fig. 2). Note the compactness and 
simplicity of design. A beam power 
6Y6G is used as oscillator, an RCA 
8016 as rectifier. The latter tube fila- 
ment requires only %4 watt, easily sup- 
plied from a fractional turn of wire on 
the high-voltage transformer. The unit 
is definitely portable and can be placed 
anywhere without danger of supply- 
line-frequency pickup by other circuits. 

Figs. 3 and 4 give performance data 
of this supply. The voltage regulation 
is 15% from no load to 800 microam- 
peres drain. The frequency charac- 
teristic is not critical, optimum being ob- 





*U. S. Television, New York City. 
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3—Regulation curve, output voltage plotted against current. 
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R.F. POWER SUPPLIES 





Fig. 4—Practical operating frequencies for this type of apparatus 
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Appearance of the commercial r.f. power unit, 





tained at about 300 ke. This model is 
adapted to operate up to 14-inch direct- 
viewing kinescopes and similar tubes, 
and is available either with or without 
the d.c. oscillator power supply. The 
earlier types have an adjustable output 
of from 6000 to 10,000 volts. 

A higher voltage model for the pro- 
jection type kinescopes is also available, 
Due to a voltage-tripling circuit, the 
output is 30,000 volts. 

Design considerations in this type of 
supply are 

(a) eddy current loss 

(b) voltage insulation 

(c) resonance curve 

(d) voltage regulation 

Note the use of a pie-wound trans- 
former secondary to guard against volt- 
age breakdown. The coefficient of cou- 
pling between primary and secondary 
determines the double-humped shape of 
resonance curve and voltage regulation. 

The advantages of a well-designed 
r.f. oscillator-rectifier combination make 
it an ideal source of supply for oscillo- 
scopes or other cathode-ray tube ap- 
plications, as voltage is usually high 
and current low. The suitcase-type elec- 
tron microscope owes much of its port- 
ability to the use of such a power sup- 
ply. 

Although r.f. power supplies have 
not come into common _ use, they 
are by no means entirely novel. Design 
and operation of such a unit was de 
scribed by O.H. Schade, of the Radio 
Corporation of America, in a paper pub- 

(Continued on page 647) 
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| MATHEMATICS-RADIO TOOL 


Part I—Some Problems of Receiver Design’ and Operation 


HENEVER the _ word 

“mathematics” is uttered in 

radio circles, not too infre- 

quently the novice and ra- 
dio veteran are alike gripped by fear. 
They imagine the subject to be dull, ab- 
stract, and very difficult; something to 
be avoided at all costs! The appalling 
situation can be attributed, in no small 
measure, to the poor pedagogical meth- 
ods in our schools. ‘ 

All sciences owe a great deal to 
mathematics for their development. 
This is particularly true of radio and 
electronics. We deal with substances 
and terms which are completely insen- 
sible to the human organs and alien to 
our imagination. We try to understand 
them by meager analogies; electricity 
depicted, for example, as flowing water. 
To fully comprehend the principles and 
enable us to solve many practical prob- 
lems in radio work, mathematics is a 
vital necessity. In the following, we 
present a number of radio problems and 
their solutions. They are designed to il- 
lustrate how important a tool mathe- 
matics can be to the radioman. Only sim- 
ple arithmetic will be assumed on the 
reader’s part, ordinary common sense 
being the most important factor in un- 
derstanding the following. 


THE CATHODE BIAS RESISTOR 

A very frequent problem is the de- 
termination of the cathode resistance 
value of a vacuum tube. For example, 
what value resistor is required for a 6C5 
triode operating as a class A amplifier, 
with a plate voltage of 250 volts? 
(Fig. 1). 
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Fig. I—Calculation of tube's cathode bias. 


Turning to the tube manual, we find 
the grid-bias voltage to be -8 volts and 
the plate current, 8 milliamperes. Using 
Ohm’s Law and some arithmetic, we 
solve the problem. 


The formula— 


Ex 
Rx — — X 1,000 
I, 
Where Rx — resistance value of grid- 
bias resistor in ohms, Ex — grid-bias 


voltage in volts, and I, — plate current 
m milliamperes. 
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for JUNE, 


Substituting the known values in the 
formula, we have— 
Ex 8 
Rx —= — X 1,000 = — X 1,000 
I, 8 
1,000 ohms 
Where tetrodes or pentodes are em- 
ployed, we follow the same method as 
above in obtaining the solution, with the 
added necessity of taking the screen cur- 
rent into account. This is shown in the 
new formula— 


~ 
4k 


Ry. = 





x 1,000 
I,+I. 


where I., the new factor, is the screen 
current in milliamperes. 

What should the wattage rating of 
the resistor be? Again, mathematics will 
supply us with the answer. 

Using the formula: W — Eil, 
Where W = rating of resistor in watts, 
Ex = grid-bias voltage in volts, and I, 

plate current in amperes. 

Substituting the known numbers in 
the formula— 

W = Exl, 8 X 0.008 = 0.064 watts 

Since there is no resistor available 
rated at 0.064 watts, we would use a 
%4-watt resistor. Commonly, the wattage 
rating of a resistor is at least twice the 
calculated value, so a %-watt resistor 
would be the smallest practical one, 
whith would include the 100 percent 
safety factor. 


LINE-CORD RESISTORS 


The replacement of a line-cord re- 
sistor is a task the radio-serviceman is 
often called upon to perform. In this 
case, to solve the problem, his tool is not 
the conventional ohmmeter, but arith- 
metic. 

Let us assume a five-tube a.c.-d.c. 
superhet, using a 6SA7, 6SK7, 6SQ7, 
25A6, and a 25Z6, is brought in for re- 
pair. A continuity test points to an open 
line-cord resistor. With what value line- 
cord resistor should it be replaced? 
(Fig. 2). 

From the tube manual, the service- 
man finds that each tube draws 0.3 am- 
pere. Then, he notes down the heater 
voltage of each tube, and adds them up. 
There are three 6.3-volt and two 25-volt 
tubes; total, 68.9 volts. 


6SA7 6SK7 6SQ7 2546 2526 


R=? 
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Fig. 2—The old line-cord resistor problem. 


In an a.c.-d.c. circuit, the tube fila- 
ments are connected in series. Therefore, 
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the same current, 0.3 ampere, will flow 
through each tube. 

Since the line voltage is approximate- 
ly 117 volts, our problem is to drop 
(117-68.9), or about 48 volts. Using 
Ohm’s Law— 

E 
R — 
I 
Where R — the required resistance in 
ohms, E the voltage to be dropped 
in volts, and I the current flowing 
through the tubes, in amperes. 

Substituting the known values in the 
formula, we have— 

E 48 
R —_— a 
I 0.3 

Therefore, the line-cord resistor 
should be 160 ohms. The wattage is 
found by using the formula W EI, 
and doubling the calculated value. 


160 ohms 


VOLTAGE DIVIDER PROBLEMS 


In power supplies, a voltage divider 
is often utilized. It is a tapped resistor 
connected across the output of the pow- 
er source, supplying different voltages 
to the stages of a circuit. 

To cite an example, the following 
voltages and currents are needed. 

E, 250 volts, 20 ma, E 100 volts, 
15 ma, and E, = 50 volts, 10 ma. 














+250V*E! 
I= 20MA 
2 ? 
3 Riz? 
—» +100V=E2) 
FROM H=ISMA 
POWER @ R2=? 
SUPPLY > : 
—» +50V=E3 
4 12=1OMA 
2 R3 ? 
13 $=5MA — 
= 





Fig. 3—How to calculate the voltage divider. 


The problem is to solve the resistance 
values between the taps. (Fig. 3). Be- 
fore we unravel the problem, a current 
of about 10 percent of total load cur- 
rent, known as the bleeder current, must 
be allowed for. (In this case, the total 
load current is equal to 20 ma + 15 ma 
+ 10 ma or 45 ma). The bleeder current 
will then be about 5 ma. Referring to 
Fig. 3, we proceed as follows: 

Let—I, = 15 ma (the current flowing 
through the load connected across the 
100-volt tap), I. = 10 ma (the current 
flowing through the load connected 
across the 50-volt tap), and I; 5 ma 
(the bleeder current). 

(Continued on page 635) 
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ADAPTING A METER 


Adapting the Superior Channel Analyzer to Wider Uses 


HILE many people own one of 
the more expensive signal trac- 
ers with a multiplicity of “eyes” 


or meters, others are not so 
fortunate. Some may not be able to 
afford the costlier instruments while 
others have bought a cheaper instru- 
ment at a time when it was available 
and others weren’t. It was in the latter 
position that the writer found himself a 
short time ago. The instrument in ques- 
tion was the Superior Channel Analyzer. 
It was considered good for its cost but 
not adaptable to all service require- 
ments. The writer set about to find out 
what could be done to improve it. 

First the vacuum tube voltmeter was 
checked against a standard meter and 
its accuracy found suitable for service 
work, Linearity in a positive and nega- 
tive direction was checked as the meter 
was to be used with a signal generator 
to determine FM discriminator char- 
acteristics. Linearity was passable over 
the first half of the scale but not good 
near the ends, as is to be expected in 
any instrument utilizing the characteris- 
tic of a tube. 

The audio section also seemed ac- 
ceptable. One thing that was desirable 
was a pair of headphones, since these 
made it possible to check for distortion 
in a stage as well as checking gain. 


if the stage is working or causing dis- 
tortion. So whether the phones are in or 
out is not of too much importance. 

Next we come to the r.f. section of the 
tracer. Here is where the instrument 
falls far short of the higher-priced sets. 
A glance at the circuit, Fig. 1, reveals 
a single stage of tuned-plate r.f. am- 
plification fed into a diode detector. 

This causes poor selectivity and more 
important, poor sensitivity. The case 
was taken off to get a look at the in- 
sides. By moving some condensers in the 
rear left hand side (facing the back) of 
the tracer, room could be made for an 
extra socket. A second tuned r.f. stage 
was considered but the idea was aban- 
doned because it would be hard to wind 
a second set of coils to track with the 
original ones used. It would be harder 
still to mount such coils and shield them 
to prevent regeneration, and a two-gang 
condenser would be required. While 
thinking of coils a look was taken at the 
ones used in the analyzer. They were 
wound on wooden dowels and due to 
shrinkage of the dowels the wire was 
loose. This caused erratic tuning since 
vibration would move the loose turns. 
Coil dope was painted on the coil to 
hold the turns in place. 

Since a tuned r.f. stage was not feasi- 
ble, an untuned stage was considered 

next. It was neces- 





sary to have good 
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amplification up to 
18 me if the entire 
range of the tracer 
was to be used. A 
6AC7 was chosen 
as the amplifier be- 




















cause of its high 
mutual conduct- 
ance and _ conse- 
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Fig. |—Simplified schematic of the original Analyzer. 


While high impedance (preferably crys- 


tal) phones are desirable, standard 


2,000-ohm phones worked all right pro- 
vided they were unplugged while mak- 
ing gain measurements. Actually the 
tracer is 


audio section of a _ signal 


seldom used to measure the gain of a 
stage but is much more often used to see 
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dition an _ induc- 
tance theoretically 
should be placed in series with the 
plate load resistor. Its reactance should 
be equal to one half that of the plate 
load resistor at the highest frequency. 
If the load resistor alone were used 
the gain at 18 me would approxi- 
mate .707 what it was at medium fre- 
quencies. So it was decided to omit the 
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inductance, partly because coil winding 
is tedious but mostly because of the in- 
creased danger of regeneration and the 
fact that in most service work one is 
not interested in having an instrument 
absolutely flat up to 18 me. 

Fig. 1 shows the original circuit of 
the unit while Fig. 2 shows the modi- 
fication. The circuit is self-explanatory 
except for some details. To prevent cou- 
pling and feedback between the 6AC7 
and the 6K7 it was necessary to shield 
the wire from the r.f. input to the grid 
of the 6AC7. A large-diameter shield 
should be used if possible. It was also 
necessary to turn the low-frequency coil 








6AC7 
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6SK7 
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Fig. 2—A 6AC7 was added to the instrument. 


90° from its original position and dress 
the 6AC7 plate load resistor and cou- 
pling condenser to the 6K7 away from 
the coil system. Other units may require 
even more care to prevent feedback but 
a little horse sense and judicious cut- 
and-try should cure it. 

Once the extra tube had been added 
a longer ground wire was installed and 
the r.f., a.f., and v.t.v.m, cables replaced 
with longer shielded insulated wire. In- 
stead of the cable end used on the origi- 
nal r.f. probe a phono needle test probe 
was used. The original probe had a built- 
in .0005 mf condenser so that connect- 
ing the probe to a tuned circuit would 
not cause serious detuning. Without this 
condenser touching a tuned circuit would 
detune it. However in most cases the 
gain of the tracer is high enough that 
touching the circuit is not necessary. 
Merely touching the probe to the insula- 
tion on a signal-carrying wire will pick 
up enough signal to operate the meter. 
The advantage gained by omitting the 
condenser is that in circuits where the 
cable capacity is unimportant it is pos- 
sible to touch the probe directly to the 
circuit and trace a much weaker signal. 
Thus, with the use of the extra tube 
and the omission of the .0005 mf « 
denser, the tracer was connected to an 
antenna and a station 80 miles away 
received. 

The revised signal tracer worked very 
well. Signals could be traced from an- 
tenna to voice coil, a.v.c., a.f.c., and os- 
cillator circuits could be checked with 
ease, and by using the phones, noise 
and distortion could be isolated to the 
defective stage. Total cost of the modi- 
fication—less than $10.00. 
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REDUCING HUM LEVELS 


Hum Level of Many Receivers Can Be Notably Reduced 


ECEIVER performance can be 
improved greatly by reducing hum 
level. Work of this kind can be 
profitable if “sold” to the cus- 
tomer, but not everyone will want hum 
level reduced. Many are not particularly 
fussy about reception and will be satis- 
fied so long as some sound comes out 
of the “box.” Others may appreciate 
quality and be willing to pay for it. 
’ Lack of hum in a battery set is very 
noticeable. With the volume control set 
at zero, and no signal input, no hum 
can be heard. In an a.c. or a.c.-d.c. set, 
a definite hum can be heard at zero 
volume control setting or when the radio 
program is interrupted, as at station- 
break time. This hum level—sometimes 
called “residual” hum—is a part of the 
radio, design. It is usually not reduced 
to absolute zero but is made low enough 
that ordinarily it is not noticeable. 
The hum heard in the service shop 
may be less noticeable than in the home 
or place where the radio is used. The 
reason primarily is that noise level in 
the shop may be high, preventing the 
serviceman from hearing the hum very 
efficiently. Baffling effect of a cabinet is 
also absent on the bench, often causing 
strong 60-cycle hum to be inaudible. 
By turning off other sets and keeping 
shop noise down to a low level when 
checking hum, better accuracy in making 
the listening test is possible. 
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Fig. |—Hum voltage sources in a.c.-d.c. sets. 


Many of the less expensive sets have 
little filtering, since filter parts cost 
money and that increases the cost of 
manufacturing the radio. It might be 
impractical to use extensive hum re- 
cuction on many thousands of radios in 
manufacturing, but in specialized serv- 
icing, for superior results, it is a prac- 
tical matter to see about reducing the 
hum to a very low level. 

One common type of circuit is that 
shown in Fig. 1. In this circuit, a hum 
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voltage exists across C:, the input filter 
condenser. This hum voltage is applied 
to the series circuit consisting of Li, 
the plate-to-cathode resistance of the 
output tube and to R,. The value of 
R, may be about 150 ohms and, since it is 
shunted by a high capacity condenser, 
the impedance in the cathode circuit 
may be assumed to be very low at the 
fundamental and low-order harmonic 
hum frequencies. Small dimensions of 
the midget cabinet and poor loudspeaker 
response at 60 cycles may mean that 
the hum at second harmonic 120 cycles, 
will be most noticeable, and hum at 180 
and 240 may be appreciable. Recti- 
fied alternating current from the cath- 
ode of the 25Z5 consists of two com- 
ponents, the d.c. and an imposed a.c., 
or: hum voltage. Such voltage appear- 
ing in the plate circuit of the 25L6 
would be heard in the speaker. We may 
thfhk of this 60-cycle hum component 
as having two paths—one to ground 
through C,, and the other through Li, 
the internal resistance of the tube and 
the cathode resistor and its by-pass con- 
denser. Even at 60 cycles, the reactance 
of the condenser js only 166 ohms, where- 
as that of the parallel circuit amounts 
to some thousands of ohms. As the hum 
frequency is made higher, the reactance 
of C, decreases and that of L: increases, 
further reducing the tendency for hum 
to flow in the plate circuit. 

In the screen grid circuit, filtering is 
obtained through R,; and condensers C, 
and C: which offer low impedance paths 
for hum currents. 

A reduction in hum can be obtained 
by using a_ small iron core induct- 
ance in series with R,. If the choke d.c. 
resistance is 200 ohms, R, may be re- 
duced to 800 ohms. Usually, R, can be 
dispensed with entirely when the choke 
is substituted without noticing any bad 
effects. If the choke is a 10-henry type, 
its reactance at 60 cycles is 3768 ohms. 
The d.c. voltage drop in the choke will 
be low, but the impedance to hum will 
be much higher than that offered by the 
1000-ohm resistor, reducing the hum 
level. At 120 cycles, the impedance 
would be even higher, about 7536 ohms. 
If a 30-henry choke is used, at 60 cycles, 
the impedance would be 11,304 ohms, 
while at 120 cycles it would be 22,608 
ohms. (Using the choke in series with 
the entire B supply may be undesirable 
since the high plate current of the out- 
put tube results in near-saturation of 
the choke and decreased inductance.) 

An ordinary carbon resistor, such as 
R;, will have no appreciable reactance 
and may be considered a pure resistance, 
so that its opposition to hum harmonics 
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is the same as that to the fundamental 
hum frequency. 

Hum can also be reduced, of course, 
by increasing the values of C; and C:. 
Usually C. is not very critical and a 
30-uf 150-volt unit can be used, but C, 
must not be made too large in value. 
Using a very large condenser here will 
raise the peak current through the recti- 


len 





Fig. 2—Tuned-choke circuit, a rarer type. 


fier tube and possibly shorten its life. 
It may also give too much output volt- 
age. Using a choke, the original operat- 
ing voltages are not disturbed very 
much. In many cases, however, install- 
ing a 20- or even 30-uf unit in place 
of C, will work out all right. A 40-uf 
or higher condenser should not be used 
in place of C,. If the original circuit 
had a very high capacity input, the use 
of a similar condenser in servicing, nat- 
urally, would be all right. 

In Fig. 2, a less widely-used type 
of circuit is shown. Hum output from 
the rectifier is a 60-cycle hum, since a 
half-wave rectifier is used. It may be 
possible to tune L. L may be a speaker 
field or a choke. If the inductance is 30 
henrys, the reactance at 60 cycles will 
be about 11,304 ohms. When the react- 
ance is known, the condenser capaci- 
tance can be found using a formula, 
X. == 1/6.28xC (farads), a condenser 
in the neighborhood of 0.25 will be found 
to have the same reactance. 

Using an a.c. voltmeter, and connect- 
ing it across the output filter Cs, the re- 
duction in hum output can be noted as 
various values of C are shunted across 
L. Tuned-filter reduction is primarily 
at the fundamental hum frequency. 
Above resonance, for example at 120 
cycles, the second harmonic hum out- 
put of the half-wave rectifier, the 0.25 
uf condenser would have a reactance 
of 5300 ohms. The reactance of the .25 
uf condenser, would be in shunt with 
the choke impedance and the net im- 
pedance would be something less than 
5300 ohms. For higher harmonic fre- 
quencies, the impedance would progres- 
sively become less, since the reactance 
of the condenser drops off with a rise in 
frequency. 

(Continued on page 648) 


619 








“RADIO PEN” 28 YEARS OLD 


Dr Lee de Forest Original Inventor 


FTER having published Fips’s lurid 

account of his Radio Pen, which 
caused him to be immediately fired, 
cashiered, dismissed, and forbidden to 
ever re-enter the premises, for his das- 
tardly conduct in stealing inventions of 
others (see article RADIO PEN, April 
issue), RADIO-CRAFT received a letter 
from Dr. Lee De Forest, who writes in 
part as follows: 

“Mr. Hugo Gernsback 

“Editor, RADIO-CRAFT 

“T notice that your April issue il- 
lustrates and partly describes the 

‘Radio Pen.’ I remember distinctly 

that I made complete drawings and 

specifications of such a pen away 
back, either in the early 20’s or pos- 
sibly as far back as 1917. My recol- 
lection is that one of your mag- 
azines made quite a feature of this. 

At that time, the smallest available 

radio tube was the ‘peanut,’ made 

by Western Electric. 
“If you are sufficiently interested, 

I suggest that you have one of your 

men dig back through those early 

files to see if that published de- 
scription can be located. If so, will 
you not please reproduce it? You 
see, I am just as jealous as you are 
to be known as an early prophet!” 
Sincerely yours, 
LEE DE FOREST 

Dr. De Forest’s memory is very good. 
We located the article in the June 1918 
ELECTRICAL EXPERIMENTER, an 
early Gernsback publication. 

We reprint here a condensation of the 
article, and also the illustrations that 
went with it. It certainly makes inter- 
esting reading. 

In defense of Fips; we are certain 
that he did not remember Dr. De For- 
est’s original account, because no refer- 
ence to it was made anywhere in his 
papers, through which we looked care- 
fully after his brusque dismissal. 

We did, however, find the following: 
He had made numerous notes on other 
miniature radio receivers, to wit: 
POCKET LIGHTER RADIO 

TIE-STICK PIN RADIO 
EARRING RADIO (For ladies) 
COLLAR-BUTTON RADIO 
CUFF-LINK RADIO 


This should give a good idea how his 
mind works. 

Of course, it will probably turn out 
that neither of the suggestions men- 
tioned are original with him. We are 
certain that somewhere, some patentee 
or an early inventor will sooner or later 
claim credit. 

All this is as it should be. Most so- 
called “inventors” these days find that 
after they are through with their labor- 
ious work they discover that their brain- 
child is as old as the hills, and that 
somebody had preceded them possibly 
before they were even born. 

Dr. De Forest’s article from the June 
1918 issue ELECTRICAL EXPERIMENTER 
follows: 

A "FOUNTAIN PEN" 
RADIO RECEIVING SET 

To Dr. Lee De Forest must be given 
the credit for developing a receiver 
which is only slightly larger than an 
ordinary fountain pen. With it, a secret 
service man has but to walk in the 
vicinity where a “spy radio station” is 
suspected, with the chance that he may 
locate the informer at his instrument. 

With this “fountain pen” radio re- 
ceiver it has been possible to hear sta- 
tions eight to ten miles away, with little 
difficulty and only a small aerial. In the 
sectional view shown here it may be 
seen how it is hooked up. This sensitive 
receiver depends entirely upon the Au- 
dion for its efficiency, and it is only 
this extremely sensitive detector that 
has made possible a truly practical re- 
ceiver of this small type. 

It has been found that by using what 
is known as a “soft” Audion a fair de- 
gree of sensitiveness is achieved with 
a battery of only four volts, whereas a 
standard Audion requires a potential 
many times that amount. 

The tuning of the set is accomplished 
by means of a small coil, wound with 
No. 40 magnet wire. Taps are taken off 
from the coil and led to a number of 
points over which slides a_ contact 
mounted on the movable cap at the end 
of the receiver. By moving the cap one 
way or another the wave-length is al- 
tered to conform with the in-coming 
wave. The tuning coil answers satis- 
factcrily for short wave-lengths, and 
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the Audion is connected directly to it, 
having an untuned secondary. The bat- 
tery is placed in the middle of the re- 
ceiver and at the end is placed the tele- 
phone receiver consisting of a special 
magnet, bobbin, diaphragm and ear- 
piece. The antenna and ground connec- 
tions are instantly made by a special 
double contact plug. 

To operate the instrument the person 
using it has a metal plate attached to 
the heel of one shoe, to which is attached 
the ground wire leading to the set, the 
wire being passed through the trouser 
leg so as not to be seen. The wire to 
the antenna is run down through the 
coat sleeve and into a hollow cane which 
may contain a spiral aerial or a similar 
arrangement. 

Standing against an iron fixture 
which connects with the ground the 
operator places the metal electrode on 
the heel in contact with the same. The 
cane containing the antenna is held over 
the shoulder or in any position not likely 
to cause attraction. The earpiece is 
placed against the ear and the other end 
adjusted till the signals are heard 


loudest. 

The coil table mentioned in the arti- 
cle “A Portable Shop,” published in the 
February issue, was inadvertently omit- 
ted. As a large number of readers have 
written to ask about the table, it is re- 
produced below. 

No doubt many readers have already 
constructed the apparatus, using coils 
of their own design. If they have ar- 
rived at values which cover the spec- 
trum and oscillate satisfactorily, it will 
not be worth while to modify them to 
conform with the table. Any set of coils 
that cover the bands is correct. In many 
cases the cathode tap will have to be 
varied from the point given, to accom- 
modate individual differences. 

Coil Table 
(all coils are wound on 1% in. forms) 

I.F. coil (456 kilocycle) No. 26 enamel wire. 170 
turns close wound; cathode tap 50 turns 
from ground. 

Broadcast—No. 22 d.c.c 100 turns close wound; 
cathode tap 13 turns from ground. 

80 Meter—No. 22 d.c.c. 29 turns close wound; 
tap 2 turns from ground. 

40 Meter—No. 22 d.c.c. 16 turns spaced 1% inch; 
tap 1% turn from ground. 

20 Meter—No. 22 d.c.c. 7 turns spaced 1%4 inch; 
tap 1% turn from ground. 
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THE WORLD’S MOST FAMOUS 
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A. A. GHIRARDI 


o’ ost 
widely-read technical 
author help you sta 
training NOW for a 
profitabl« 


YOUR MONEY BACK 


in 5 Days if Ghirardi’s 972-page RADIO PHYSICS 
COURSE Book doesn't teach you Radio-Electronic. 
fundamentals EASIER, FASTER and at LESS COST 
than any other book! That’s how sure we are’ 


thot Ghirardi’s RADIO PHYSICS COURSE is 
















































t HE EASY WAY . Ask the men who KNOW what's good in Radio Training—the men who 
— . 5 : . had to learn Radio quickly and from scratch, in the Armed Forces; the 
A Definite Guide for Diagnosing, Locating men wh : already ‘\ »bt in ! 1-} i Rad El st: i I ir 
Oo a AAC lave obtained good-paying wadio-Kiectronic jo 
ss . . ° ~ : ~ “ o 
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RADIO SERVICE WORK 


. « Without an instructor! 


A. A. Ghirardi’s MODERN RADIO SERVICING 
s only single, inexpensive book that gives a 
complete, easily understandable course in modern 
rac repair work in all of its branches. Written 
so simply you can understand it without an instruc 
tor! Read from the beginning it takes you step by 
step through all phases of the work—or, used as a 
reference book by busy servicemen, it serves as a 
beautifully cross-indexed work for ‘“‘brushing up” 
1 y type of work that may puzzle you. 
uded is a thorough explanation of all Test 


Instruments, telling exactly how they should be 
ised and why (it even gives all pecessary data for SAVE 


WARNING! Pe r shortages may make it impossible for us to continue mee 
3 § 
a 


Ape 
ig the tremendous demand for al! Ghirardi Radio Books. Don't 
take chances! Order yours today while they're still available. Use this Order Forw 


Pe ee ee ee ee ee eee ee ee ee ee ee es es 
TECHNICAL DIVISION, MURRAY HILL BOOKS, INC 
Dept. RC-66, 32 Madison Ave., New York 16, N. Y. 
Fnelosed find § ° for books checked: or ™ nd C.0.D. for tt ' int pl ' 
J in 5S 


sen 
flamr illy satisfied, I may retur € ooks witl days and receive 
ack 


RADIO | HYSICS COURSE 3rd. Edit. RADIO TROUBLE 
$5.00 (£5.50 foreign) SHOOTER'’S HANDBOOK 
$5.00 ($5.50 foreign) 











MONEY-SAVING OFFER — cet 








th i I Modern Radio Servicing AND 

te construction of test equipment for those who Y! both Modern Radio Servicing AND eon ea 
ates to make their own!); Receiver Troubleshoot MONE . | at only. $9.50 ($30.80 foreign) $5.00 ($5.50 foreign) 

ing Procedure and Circuit Analysis; Testing and s 

Repair of Componer Installations; Adjustments; See counen for gpeciet 

ete., ete.—also How Start a Successful Service MODERN RADIO Senne 

Business. 1300 pages; 720 Self-Testing Review SERVICING and 

Questions; 706 helpful illustrations and diagrams TROUBLESHOOTER ’S eames 

Only $5 complete ($5.50 foreign) on our 5-Day Py pn FREE 

Meney-Back Guarentee. service data! City TWeETTTIL ITT Tee City Dist. Ne State 
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REPAIR ANY KIND OF RADIO EQUIPMENT 


PREPARE YOURSELF FOR A BETTER JOB AT HIGHER PAY IN THE RADIO-ELECTRONIC FIELD 
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WORLD-WIDE STATION LIST 


T last the effect of sun spots and 
the northern lights have dimin- 
ished and some fair reception 
has been enjoyed by our observ- 

ers. We sure hope that it will last a 

while so that some of the dx can be writ- 

ten into the log. The best European re- 
ception seems to be coming from the 


Swiss transmitters 


at Berne. 6.345 


megacycles is very good at 8:30 pm on 
and 7.380 is fair at the same time. Some 
code interference is heard on the latter, 
however. 

A new Mexican has been reported on 
11.80 megacycles at 1 to 11 pm. The 
call is XERH. Brazzaville is now heard 
on 9.980 megacycles at 5 to 8 pm; with 
the news at 5:15 and 6:30 pm. On 
9.745 megacycles, Leopoldville is again 
being heard at 1 to 9:30 pm daily. These 


same programs can also be heard on 
9.350 megacycles, at the same hours. 
This is a new frequency for this trans- 


mitter. 


VUD83 from Delhi, India, is now being 
heard on the east coast occasionally at 
8:30 to 11:30 am. Reception is fair from 
this one. VE9AI has discontinued use 


of the 6.005 megacycle frequency. 


The 


German transmitter at Leipzig is being 


heard from 3 to 


7:45 pm and from mid- 


night on. It is a very good signal, and 


easily received. 


Identification is by the 


piano notes of the old folk song used by 
Berlin transmitters before and during 
the war. It is the best German heard 
in a long time. Programs are in the 
Home Service and is in all German lan- 


guage. 


KU5Q on Guam is still good around 7 


am on 9.670 megacycles. ZQI in Jamaica 
is heard from 4:30 to 6:30 pm on 
4.700 megacycles. 

Reception reports on HIT should be 
sent to Calle Arzobispo Nouel 24 altos, 
Ciudad Trujillo, Dominican Republic. 
Reports should be in Spanish, and be 
sure to inclose international reply cou- 
pon. The programs are heard nightly 
on 6.630 megacycles until sign- -off at 
9 pm. The station identification is made 
by a man who says, “El HIT Del Airo,” 
and sign-off is followed by the National 
Anthem. 

XEBT in Mexico City is also sending 
verification cards in return for good, 
complete reports, which should be in 
Spanish. They are heard’ very well 
about 8 pm on 9.625 megacycles. 

All schedules Eastern Standard Time, 





Freq. Station 


Location and Schedule 





























na . s 
Freq. Station Location and Schedule Freq. Station Location and Schedule 
5ZJ TOKYO, JAPAN; 9 to 10 am. 12.070 CSW LISBON, PORTUGAL; heard 1:30 to 15.210 KGEX SAN FRANCISCO, CALIF.; Phil- 
WLWLI CINCINNATI, OHIO; European beam, 3 pm. ippine beam, 4 pm to 1:45 am 
6 to 7:45 am; 1 to 5:45 _, 12.080 PST RIO DE JANEIRO, BRAZIL; 6 to 15.210 WBOS BOSTON, MASS.; European beam, 6 
z0) COLOMBO, CEYLON 7 pm am to 12:45 
GSN LONDON ENGLAND; ” New “Jeatand 12.080 MOSCOW, U.S.S.R.: 8 to 11 am. 15.220 CHTA MONTREAL. CANADA. 
beam, i2 to 1 am; African beam, 12.095 GRF LONDON, ENGLAND; Near East 15.225 JTL3 TOKYO, JAPAN; 5:15 to pm 
to 4 pm. beam, 1 to 3:15 am; 11 = to 12 - 15.230 VLG6 MELBOURNE, AUSTRALIA: * wrth- 
11.826 WCRC NEW YORK CITY; European beam, pm; Italian beam, 1 am 2 ae SF ern Australia beam, 10 to 10:25 pm 
6 to 10:30 am. 12.110 HI3X CIUDAD TRUJILLO. DOM NICAN 15.230 WLWL2 CINCINNATI, OHIO; North African 
11.830 WCRC NEW YORK CITY: European beam, REPUBLIC; noon to 2:30 —y 6 to beam, 6 to 7:45 am; 8 am to 12:45 
10:45 am to 4:30 pm; South Amer- 10:30 pm pm; 1 to 5:45 pm. 
ican beam, 5 to 11 pm. 12.175 moscow, U.S.S.R.; 6:45 to 7:45 am; 15.230 moscow. U. ery R.; 5:45 to 6:25 
11.830 MOSCOW, U.S.S.R.; 10 pm to 2 am; 8:30 to : tg am; noon to 1 pm; 7 pm; 6:45 to 8:15 am; 3 to 3:45 pm 
6 to 8 am; 11 to 11:30 am; 6 to pm to la 15.240 KNBX SAN FRA ANCISCO, CALIF.: Oriental 
7 pm. 12.199 LSN3 — AIRES. ARGENTINA; 6.15 beam, 3:45 to 8:45 pm. 
11.835 CXAIS MONTEVIDEO, URUGUAY; 6 am to 15.250 WLWK CINCINNATI, OHIO: South Amer 
11.840 GwaQ 0 pm 12.210 VIENNA, AUSTRIA; afternoons at ican beam, 5 to 7:15 pm 
LONDON. ENGLAND. 4:30 pm 15.250 WLWRI CINCINNATI H1IO; North African 
11.8640 VLG4 MELBOURNE, AUSTRALIA: North 12.250 WXFD ALASKA; 8 pm to midnight. beam, 7:30 am to 3 pm. 
American beam, 12:10 to 12:45 am; 12.255 KU5Q GUAM; 5 am; 7 pm to midnight. 15.260 GSI LONDON, “ENGLAND: African beam 
10 to 10:45 am: New Caledonia 12.265 MOSCOW, U.S.S.R.; 4 to 5:30 pm: 10:30 am to 2:15 pm 
beam, 3:10 to 4 am; Southwest Pa- 8 we 9 “tf pm; 10 pm to 6 am; 7 am 15.270 WCBX NEW YORK CITY; European beam, 
rowel beam, ¢: 38 to 5 15 am; Asiatic to 6 am to 3:45 pm. 
5:15 6:45 a 12.265 TFJ REYKJAVIK, ICELAND; 8 to 9 am; 15.270 KCBR LOS ANGELES, CALIF.: Oriental 
11.640 VLC7 SHEPPARTON. AUSTRALIA; Tahiti 3 to 6:30 pm beam, 4 to 10 pm; 10:15 pm to | am 
beam, 1 to 1:40 am. 12.270 HAVANA, CUBA: evenings. 15.280 WNRE NEW YORK CITY: European beam 
11.845 PARIS. FRANCE; 8 to 9:45 pm; 10 12.445 HCJB euire. ECUADOR: afternoons and 7:30 am to 4:15 pm 
to 10:45 pm; 11 to 11:45 pm; mid eveni 15.296 WRUL BOSTON, MASS.; North African beam 
night to 3 am; noon to 5 pm; 5:30 13.000 HDD Quito, "ECUADOR: 2:45 to 3:30 am 9 H to 5 —Yy Caribbean beam 
to 7:30 pm. 13.050 WNRI NEW YORK CITY; European beam, to 5:45 pr 
11.847 WGEA SCHENECTADY. NEW YORK; Euro- 6 am to 6 pm 15.275 ZOJ COLOMBO. CEYLON; news at 10 pm 
pean beam, 6 am to 3:45 pm; Bra 13.050 KCBR SAN FRANCISCO, CALIF; Oriental and midnight. 
zilian beam, 4 to 10:30 pm beam, 10:15 pm to 1 am 15.290 VUD3 DELHI, INDIA: 7 to 8 am 
11.847 XMHA SHANGHAI, CHINA; 6 to 9 am 14.560 WNRX NEW YORK CITY; European beam, 15.300 GWR LONDON, ENGLAND; South Amer 
11.855 SINGAPORE, MALAYA: 8 to 9:30 am 6 am to 3:45 pm ican beam, 2:30 to 4:45 pm; Centra 
11.860 GSE LONDON, ENGLAND: Near and Mid- 15.000 WWV WASHINGTON, D. C.: U. S. Bureau American beam, 5 to 6:15 am: 2:30 
dle East beam, 11: i5 pm to 5 am: of Standards; frequency, time and to 4:45 pm 
1:30 to 2 pm; African beam, 3:30 to musical pitch; broadcasts continu 15.310 GSP LONDON, ENGLAND: North Amer 
4 pm; European beam. 11:30 to PH ously day and night. ican beam, 6:15 am to 6 pm; African 
am; 5 to . am; 10:15 am to 11:3 15.070 GWC LONDON, yon me Far East beam, 1 to 3 am; Near ana Middle 
am; 12 to pm beam, 5 to 10:15 am. East beam, 5:1 o 5 
11.660 RANGOON. BURMA: 10 pm to 1 am; 15.105 TOKY JAPAN: sieara at 7:30 pm. 15.315 HER6 BERNE, SWITZERLAND: Mor jays, 
15 to 3 mi 8:30 to 10 am 15.110 GWG LONDON, ENGLA ; Near and Mid- 3 to 3:30 am. 
11.870 WNBI NEW YORK CITY: South American dle East beam, c: 15 to 6:45 am; 15.320 MOSCOW, U.S.S.R.: 5 to 11:30 am 
beam, 6:30 to 11 pm 1:30 to 2 pm; African beam, 12:30 15.325 JLP2 TOKYO, JAPAN; 11:45 pm to 4 am 
11.870 Woow YORK r ig European beam, to 12:45 pm; European beam, 5 to 15.330 WGEO SCHENECTADY, NEW YCRK;: Euro- 
6 am to 5:45 8 am; 10:15 am to 2 pm; 2:30 to pean beam. 6 am to 4:30 pm 
11.880 LRR ne ARGENTINA: heard at 4 pm 15.340 KNBI SAN FRANCISCO, CALIF.: South 
30 pr 15.110 HCJB QUITO, ECUADOR: mornings and American beam. 5 to 11:45 pm; 
01.885 MOSCOW, U. = R.; 6:45 to 8 am; afternoons Oriental! beam, A to 4:45 pm 
6:30 to 7:30 15.1308 KGEI SAN FRANCISCO, CALIF.; Alaska 15.340 MOSCOW, U.S.S 5:30 to 9:30 am 
11.8909 KWIX SAN FRANCISCO. CALIF.; Hawaiian Oriental beam, 5 to 7:45 pm; South 15.350 WRUA BOSTON, MaAss.. "European beam, 6 
— - pm to midnight; 12:15 to west Pacific beam, 8 pm to midnight. am to 4:15 pm 
745 8 15.130 WRUW ey | Lng SS.; European beam, 6 15.350 PARIS, FRANCE: 6 to 8 ar 
11.693 WNBI NEW YORK CITY; European beam, 15.140 @SF Near . LAND: i 375 gee LONDON. ENGLA 
115 to > pm " Lo N, rs G Australia beam, 405 5 — SURINAM: 12:30 to 
11.897 JVU3 a ~alan JAPAN; 6:45 am to 12:30 ; ¥? A, . omni Indian beam, 11 pm 15.420 
. LONDON, ENGLAND; Au lia 
11.900 XGOY CHUNGKING. 1 CHINA; Allied forces 15.120 HVJ VATICAN ‘city: Wednesdays, mid- beam, ; - bs 4 am; New Zealand 
y) 7 to 8 pm: Asia night to 12:5 am. beam 4 
2 aland beam, 5 to 15.150 WRCA NEW YORK CITY: European beam, 15.435 GWE LONDON. "ENGLAND: Middle East 
E oy en — 1:30 to : - = es 30 pm; Brazilian beam -t m, 12 to 2:15 pm: South Amer 
6 6 30 am ra f can b a 2:30 to 4:45 pr 
11.900 CXAIO MONTEVIDEO, ‘URUGUAY: 30 to}] 15.150 KNBX terete i ; Oriental |] 15.450 GRD LONDON. ENGLAND: African beam 
s see = ‘ e ' 30 im to 3:18 pa 
wa avx —ailon, enotann; ren, sis sor stbekwndl SHEEN: 67 2n-T us owas yavana” CUBA? +2 
pm: 4 15 to J pm: a se x. am, 1m ‘te 1:15 pm 15.595 FZI BRAZZAVILLE, "FRENCH EQUA- 
10:30 am_to 15.160 JZK TOKYO. JAPAN: heard at 7:30 pm TORIAL AFRICA; 4:45 to 8 
11.950 — CITY. MEXICO; heard eve 15.170 TGWA GUATEMALA CITY, GUATEMALA; || 15.620 VRR6 JAMAICA, BRITISH WEST INDIES. 
ixtime transmissions 15.810 LSL3 BUENOS AIRES, ARGENTINA: 
1.955 GVY LONDON, ENGLAND; > an beam, 15.180 GSO LONDON. ENGLAND: Near East eard n c 
7 ie 30 am; Near East beam, beam, 12:15 am to 3:30 pm 15.875 HEO4 BERNE, ‘SWITZERLAND: 
o 4 pm 15. ° Suropean = . 
1.600 GEN yO bal aan ee ae Tuesday a ee ne a Rs oa ree 15.920 KU5Q GUAM: 7 pm to midnight 
and Saturday, midnight to 1:30 ; . . » woe ‘? . anign 
11.970 Fzt BRAZZAVILLE. FRENCH 1 SOUR: 15.595 TAQ ANKARA, TURKEY; 4:15 to 8 am. |] 17.445 HVJ VATICAN CITY: Wednc Aas ind 
TORIAL AFRICA: 11 am to 6:45 || '5-200 WLWSiI CINCINNATI, get South American Saturdays, 8:45 to 9:15 a 
pm; midnight to 2:30 am. beam, 5 to 17.527 FZl BRAZZAVILLE. FRENCH EQUA- 
11.955 CSX LISBON, PORTUGAL: 8 to 10 am 15.200 VLAG6 MELBOURNE. ‘AUSTRALIA: Japa- TORIAL AFRICA: midnight to 2:3 
Hy 4 ad tonsan™ GUILE: late afternoons. nese beam, 2:30 to 3:30 am. am; 4:45 to 7:45 am; 11 am to 5 pm 
5 ; Australian 15.200 WOOC NEW YORK “CITY: European beam, ° _ 
beam, 12 to 4 am. 6 am to 3:15 pm. ” (Continued on page 660) 
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NEW RADIO ELECTRONIC 
PATENTS 


ANTENNA SYSTEM } ) ) 
George T. Royden, S. Orange, N. J. ° ° . 
7019" Patent No. 2,393,656, ut ‘¢ (ke a Kine wate Le 
¢ 
¢ 


A RHOMBIC ANTENNA is known as an excel- 
lent wide-band system. However, it requires 
a resistance termination for optimum results. 


This resistor must dissipate sufficient energy to 
prevent reflection along the antenna. 








a 


tead of a resistor, this rhombic uses a trans- 

mer as a termination, for the purpose. of 
mitting some of the antenna energy back 

the transmitter input. Therefore two effects 
accomplished; antenna reflections are elimi- 
nated; oscillations are maintained. The transmis- 
sion line between antenna output and transmitter 
input can be made of suitable length so that 


phase relations are satisfied for oscillations at 
the required frequency. RUGGED Aas 
~ io OLD BIG BEN’ 


Phil. TURNER MODEL 99 
am, 6 DYNAMIC 


The inventor suggests the use of this system Engineered for discriminating 


in connection with radar or ra@lio jamming facil- 








5 pm 
North- 
29 pm. 


\friess ities. For these purposes the tuning condenser is users who want utmost efficiency 
12:45 rotated continuously through the desired band of 


frequencies. On the same shaft is connected a and dependability, the Turner 


5 a rotary arm eontacting a metal band. This con- Model 99 Dynamic is the most 


riental stitutes the B-minus return. At one position an 


ane interruption on the metal band is provided, so  ¢ygged microphone in the entire 


that during this moment (corresponding to the 
African 


desired frequency) no jamming takes place. This Turner line. Its precision-built 


beam, frequency, which may be set at any desired point 


in the band covered by the apparatus, is used for dynamic circuit withstands the 


communication transmission. 


vient extremes of climate and tempera- a 
PULSE MODULATOR ture to reproduce sharp and clear 
beam, John E. Gorhem, Spring Lobe end der difficul ; ; | 99 and 999 
fom ohn orham, Spring under difficult operating condi- 
Andrew W. Frevert, S. Belmar, N. J. af : . - 
10 pa Patent No. 2,391,894 tions. Large city police departments, commercial broadcast 
Amer 


Ane oe eS ee a eee studios, and leading manufacturers of communications equipment 
‘entral me e Ses Ss o or ate a r.t. a - 
1s 2:00 plifier. An alternating current is rectified and @epend on Turner 99 for unfailing performance. Professional case 


Amer applied to a thyratron control circuit. This m a in - £ ‘ " 

African voltage charges the condenser at a rate determined 18 finished in rich gun metal and equipped with adjustable saddle 

Middle by the resistance and capacitance in the circuit. f . di P | . R | 

ors The charging current flowing through Ri pute, | FOF Semi- or non-directional operation. Range 40-9,000 cycles. 
negative voltage on the grid which opposes the 


negative voltaze on the grid which opposes the Level — 52DB. Available in all standard impedances and com- 
two effects tend to break down the tube: (a) plete with 20 ft. removable cable set. 


the rising plate voltage (b) the rising grid volt- 
age. The variable resistor is adjusted to fire the 


tube at the moment of peak condenser voltage. TURNER MODEL OOS BALANCED LINE DYNAMIC 


The same professional appearance and rugged construction as Model 99 
with voice coil and transformer leads insulated from ground and microphone 
case. Line ‘is balanced to the ground. Especially recommended for critical 
applications. Range 40-9,000 cycles. Level — 52DB. In all standard imped- 
ances with removable 20 ft. balanced line, low capacity cable set. 

Ask your dealer or write for full specifications 

*The famous clock of London 


beam, 























When the tube fires it permits the condenser 
to discharge through it (L prevents sudden cur- 
rent flow), the resulting oscillatory flow reversing 
the condenser voltage and quickly extinguishing 
the tube. 

With the rectified voltage shown, the pulse rate 
will be twice that of the applied a.c. frequency. 


If pure d.c, is used this rate may be adjusted to Licensed Under U. S. Patents of the American Telephone and 
any value by changing values of C and L (the 


transformer primary). The width of the pulse | : —— + aaa and . Western Electric Company, 
depends upon the size of condenser C. ncorporated. 
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SOUND PRESSURE METER 
Massa Laboratories 
Cleveland, Ohio 
The Massa Model M 101 Sound Pres- 
sure Measurement Standard is a pre- 
cision acoustic instrument developed for 
making absolute sound pressure meas- 
urements throughout the range. 


Specifications: Physical Size: %-inch 
diameter cylinder by 15/16-inch long. 
Outer Housing: Metallic, chrome plated, 
electrically independent from _ both 
terminal connections. Electrical Con- 
nection: Two insulated pins projecting 
through bottom. Acoustic Impedance: 
Greater than 0.001 c.c. of air. Resonant 
Frequency: Above 45 kc, resulting in 
absolutely uniform pressure sensitivity 
throughout the audible frequency range. 
Free Field Response: Non-directional 
in all planes to 5 ke. Diffraction pre- 
sented by a rigid cylinder %-inch di- 
ameter at higher frequencies. Cavity 
Resonance: Completely eliminated in 
the design. Sensitivity: 23 microvolts/ 
dyne/cm’ sound pressure. Electrical Im- 
pedance: Equivalent to a 100 puyf con- 
denser throughout the entire audible 
range.—RADIO-CRAFT 


TUBE TESTER 
Hickock Electrical Instrument Co. 
Cleveland, Ohio. 

The Model 532C (counter model) and 
532P (portable) accurately test and re- 
ject all bad tubes. The tester is fitted 
with scales having MICROMHO ranges 

rj 


from 0-3000, 0-6000, 0-15,000 with leg- 
ends indicating “Replace,” “Doubtful,” 
and “Good.” This unit also provides for 
noise, gas, and hot and cold shorts tests. 
Diodes are tested separately with low 
voltage to prevent paralysis of the ele- 
ments. Line voltage is indicated cor- 
rectly on a large test meter—from 100 
to 130 volts. Rectified current is used 
to energize plates and grids, using two 
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rectifiers, and tests can be made of grid 
controlled rectifier tubes. Filament volt- 
age is in steps to 117 volts. The tester 
is 17x18x81%4-inches in size and operates 
on a power supply of 110-130 volts 
from 50-60 cycles. Tube complement is 
one type 83 and one type 5Y3-GT. Tests 
of all present-day tubes, including Octal, 
Loktal, Miniature, Ballast and Magic 
Eye tubes, can be made and provision 
has been made for future tube designs. 
—RADIO-CRAFT 


INTERCOMMUNICATOR 
Operadio Manufacturing Co. 
St. Charles, Illinois 
The new Flexifone line features a 10- 
station master, a 20-station master, a 
6-station “Supervisor” master, and re- 
mote speaker station. 


Outstanding features are modern 
housings of durable die-cast metal; at- 
tractive gray-tan Hammerloid finish; 
self-clearing, gravity-assisted piano- 
type keyboard for station selector 
switches; selector keys and controls of 
plastic.—RADIO-CRAFT 


COMMUNICATIONS RECEIVER 

Hallictafters Co. 

Chicago, Illinois 
The S-40 communications~ receiver 
features standard broadcast as well as 
short wave, using red markings for b.c. 
band. Seleetion of standard broadcast is 
thus made so simple that a child can 
operate it. Frequency ranges from 550 
ke to 44 me are covered in four bands. 
A nine-tube set, the S-40 is designed 
primarily for radio amateurs and short- 
wave listeners, but is also adapted to 
general use. An external “S” meter 
which can be connected through a spe- 
cial socket on the rear of the chassis is 
available as an accessory.—RADIO-CRAFT 
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AMATEUR CRYSTAL 
Bliley Electric Co. 
Erie, Penna. 

This new crystal, Type AX2, features 
primary electrodes consisting of a ni- 
cro-thin metal film deposited directly 
on the major crystal surfaces by evapo. 
ration under high vacuum. Secondary 





electrodes, under spring pressure, clamp 
the crystal and provide necessary therm- 
al dissipation. This design results in 
better grid current stability over a wide 
temperature range, improved frequency 
stability under high drive conditions and 
substantial improvement in keying char- 
acteristics.—RADIO-CRAFT 


STUDIO RECORDER 
Fairchild Camera and Instrument Co. 
Jamaica, N. Y. 

The No. 523 studio recorder is de- 
signed to meet the requirements of the 
commercial recording and radio indus- 
try for instantaneous or wax recordings; 
and the sound film industry for dubbing 
sound from disk to film. The table ac- 
commodates 18-inch flowed wax masters, 
acetate, or thicker wax masters. The 
synchronous motor 33.3 r.p.m. drive 


guarantees absolute timing, also making 
the a.c. line the only interlocking device 
needed for dubbing sound. No. 541 mag- 
netic cutterhead, microscope and mount 
in combination with the precision-built 
lead screw mechanism assures uniform 
cutting at any pitch from 80 to 160% 
lines.—RADIO-CRAFT 
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Accurate | ng &\nge Navigation... anytime...in all weather 


With Sperry Loran the navigator has 


at hand a quick and accurate means 
of determining a ship’s position at any 
time, in all kinds of weather. This 
system involves the reception of ac- 
curately timed radio pulses from shore- 
based transmitting stations, usually 
200 to 400 miles apart. 

The difference in time of arrival of 
signals from a pair of transmitting 
stations is measured and the time dif- 
ference is then used to determine, 
from special charts or tables, a line- 
of-position on the earth’s surface. 
When two lines-of-position from two 
different pairs of Loran stations are 
RADIO-CRAFT for JUNE, 


crossed, you have a “Loran fix.” Fixes 
are obtainable at distances from shore 
stations up to 1400 miles at night, 
700 miles in daytime. 

In your consideration of Loran, 
note particularly that Sperry’s equip- 
ment is easy to operate. A Time 
Difference Meter (see illustration 


above) greatly simplifies the operator’s 


work and prevents errors in readings. 

Sperry Loran is backed by a world- 
wide service organization and meets 
the usual high standards of test and 
performance of all Sperry products. 
Loran equipments in limited quantity 
are ready for immediate delivery. 


*The Time Difference Meter, giving position 
references directly, is a Sperry exclusive. 


Sperry Gyroscope Company, Inc. 


EXECUTIVE OFFICES: GREAT NECK, NEW YORK 


* DIVISION OF THE SPERRY CORPORATION 


LOS ANGELES + SAN FRANCISCO * NEW ORLEANS * HONOLULU « CLEVELAND « SEATTLE 
GYROSCOPICS + ELECTRONICS + RADAR + AUTOMATIC COMPUTATION + SERVO-MECHANISMS 
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From 2 to 12 clear photos of 
the chassis, identifying each 
component part for imme- 
diate checking or replace- 
ment. 


Complete specifications on 
each component, including 
manufacturer’s part num- 
ber, available replacement 
type or types and valuable 
installation notes. 

A keyed reference align- 
ment procedure for the 
individual set, with adjust- 
ment frequencies and 
recommended standard 
connections. 

Complete voltage analysis 
of receiver. 

Complete resistance analy- 
sis of receiver. 

Complete stage gain meas- 
urement data. 


Schematic diagram. 
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Save Up to 50% in Servicing Time! 


If you think it’s going to be easy to service 
the 1,000 or more radio sets soon to come 
off production lines, read no further! The 
Howard W. Sams PhotoFact Service is 
designed for men who know there’s a 
tough time ahead—who need and want 
better service information. 

The Sams PhotoFact Service provides 
such information in the form of reliable, 
fact-filled, illustrated folders that can save 
as much as 50% of your servicing time. 
Every post-war radio is visualized in photo- 
graphs... every part listed and numbered 

. . every servicing shortcut and installa- 
tion fact fully set down! No matter how 
complicated the set, or how new the com- 
ponents, you have the whole story right in 
front of you. 

You get from 30 to 50 such PhotoFact 
Folders at a time. The Folders come to 


$1 
psy ROWRED sams & CO., 1H. Hmm4 oT 


pours 6, smote 
ener, cmpnare 
wasareetoe ¥ 





















you in handy folios at a cost of only $1.50 
for each group! They cover all new sets 
as they reach the market. 

Think of it! An absolutely fool-proof 
visual method of giving you the exact in- 
formation you want, where you want it, 
when you want it, for as little as three 
cents per new radio model! And every bit 
of information is compiled by experts 
from an examination of the actual re- 
ceiver itself—not from standard service 
data! The Howard W. Sams PhotoFact 
Service starts June 15. Reserve your Photo- 
Fact service now! 


stlso, Wembershife in 
HOWARD W. SAMS INSTITUTE 


Answers to hard service problems! Economical shop 
practices! How to get more customers! These and 
many other subjects covered by 30 top notch spe- 
cialists! Complete facts with PhotoFact Folio No.1. 





Indiana, and we will see that your nearest 


Cut This Out and Mail It to Your Distributor! If you do not know his name and address, send 
it directly to Howard W. Sams & Co., Inc. 2924 East Washington Street, Indianapolis 6, 


distributor gets it. 





CHECK ONE SQUARE 


PLEASE PRINT 








for me. 


lication date, June 15, 1946) 


Yes, by all means reserve every issue of the Howard W. Sams PhotoFact Folio Service 


Send complete information and reservation card. 


My (check) (money order) (cash) for $1.50 is enclosed for PhotoFact Folio No. 1. (Pub- 
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Auto 
ANTENNAS 


® 3 Section 





®@ 66” Long 
® Brass Tubing 
® Triple Chromium Plated 


® 2 Insulator Type Cowl 
Mounting with Lead In- 
dividually Boxed 


24 to Master Carton 
Lots of 96 


*105 


IMMEDIATE DELIVERY BUT 
QUANTITY IS LIMITED 














5 TUBE SUPERHET SIGNAL CORPS 
AC-DC PARTS KIT | TELEGRAPH KEYS 





Genuine U.S. Signal Corps telegraph 
keys brought to you at prices below 
manufacturing costs. Made with 
switch to close contacts, polished 
durable enameled metal base mount- 
ed on a bakelite base; key lever is 
nickel-plated; contacts are brass- 


silver. 
These Special ety include: Stamped Packed in new original boxes. 
Chassis-Dynamic Speakers, Output Lots of 10 Carton of 50 


Transformer, Volume Control and 


Switch, 2 Shielded I.F. Coils, Antenna 715° c 
and Osc. Coils, Two-gang Super Vari- ea. ea. 


able, 5 Octal Sockets, 20x 20 Mfd. 


cr, 3 Mica Condensers, 6 Resistor, | MICROMETER 


6 ft. A.C. Cord and Plug, Circuit Dia- Sites Wieelsinhee 





gram. Microamps D.C. Zero 
adjustment, Bakelite 
Case — 38-inch meter — 

i $Q95 each Individually bene. 


(Lots of 6—$50.00) Each 






















GUARANTEED FILTER 





CONDENSERS 
(TUBULAR TYPE) 
10 mfd. 50 Vo. $21.00 per | 
16 mfd. 150 Vo -» $25.00 per 
20 mfd. 150 Vo. .. $28.00 per 
30 mfd. 150 Vo. . $30.00 per 
mfd. | $33.00 per 
20x20 mfd. .. $39.00 per 
30x20 mfd. . $45.00 per 
40x20 mfd. én ef per 
50x30 mfd. 55.00 per 
Standard Brands, Tubular By ‘Pass Conden: 
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i it 10-in. or B—320 to 1000 Kilocycles 
will play either . . C—1000 to 3200 Kilocycles 
12-in. records. The pick- D—3.2 to 10.5 Megacycles 


up uses a crystal car- E—10.5 to 26 Megacycles 
. . . E2—21 to 52 Megacycles 
tridge. Size 14 in. x 14 440 Standard Audio Fre- 
in. Packed 2 to a fac- quency (same as WWYV). 
a f et , meetoteen at 
- - ) ycles (same as ' 
tory-sealed carton, fac WWV). External modu- $ 00 | 
tory guaranteed. lation possible from 40 to 4 
x 30,000 cycles. 
Special $20.95 each Complete 








-001 —. 002—. 003—. 005—.006—600 Voit 
$6.75 per 
-025—.01—.02—600 Volt ........... 7.75 per 
- : _=ereperqgsceoy 9.75 per 
SE, SE dinannccesscnbasadet 12.00 per 
SEE TEE canesccccecacneses 18.00 per 
SD WEE cvccccccccccccscccces $22.00 per 
4 mfd. 600 Vo. T.L.A. Oil Condenser, screw base, 
upright aluminum can, 1'/2"x3% in. $4.50 list, 
replaces 6 mfd. 600 Vo. electrolytic. 
GR GD den dnduccscedncenctsicncouce $38.50 
SPEAKERS 

4 in. 450 chm Dynamic Speaker 

Packed 30 to factory carton........ $1.70 ea. 


MAIL ORDERS FILLED: Sicgmirovemtimns & > Mein nets diner 


1946 


v. M. AUTOMATIC ne CHANGER | Approved SIGNAL GENERATOR 


This Record Changer is Model A-100 


a well-made mechanism, A—100 to 310 Kilocycles 










































" Speaker Alnico V slug Lots of 100 
"ached 30 to factory carton... d 2 $27.50 
5 In, PM 91.70 Kit of 50 assorted Bakelite Knobs for Ya in. shaft, 
Sa ae ae bee oe oe. Ge Ee MED dksocenccbicanccnces $2.50 per kit 
is sseeencnene $1.75 ea. 20g ft Spool No. 16 Solid Push on, aa 
6 ta. PP... Seeaker, Meavy Glue j= j.é- J WD ceccccescoccesscccccccece . per 6 
BBecccccccccesss $1.95 ea Standard Barrel Type Phone plug.. $20.00 per 100 
ptew 8 Sheathed ‘‘Mike’’ Cable, ited. single Midget Ceramic Trhm mers—3-30 mmf. .$6.00 per 100 
GED cccccccccsscccceesesee <r & fF = £3 ae ded Loctal Sockets {'/2 in. mt Sy o- 
or GERD cvcccccecccsccccccccovescooss 00 per 
bas | K. 5-4, Geen, Oscillator and seen Beate ty 5 a No, 44 $4.25 100 
Tee eee eeeeeeeeeeeer eee ee ee acke be per 
as Ke. 1.F. Coils Input & Output, medium 1000 to Carton $38.50 per 1000 
GIZO OOM or ccccersscscccccess $45.00 per 100 asst. ho hag eR omnes py et per pad 
6 ft. A.C. Cords with plug........ $20.00 per 100 ngle ge ransformers for 
Astatic Low Pressure, pourved arm, crystal pickup , se —2576—ete prec oeass aan of 25—55e ea 
with Sapphire Stylus manent Needie, has cart- — a on s, solderiess, side serew con- 
ridge which replaces” LPe.LP2I-LP23 on, Foe oF Blam... +-..+.. $10.00 per 100 
$3.75 m4 Lots of 10—$33.50 insulated Banana Tip Jacks, red or yy 1. 
5 Der 
oa $2.50 er 5 "ot 10—~$22.50 Cineet Reality Widest Mien: 
SIGNAL CORPS JACKS -002—.90025 ities 
Fits all standard plugs. Open circuit, Mallory *006—.0005 P 
e' equivalent of Signal Corps Jack Tinned Copper shieidin $1.50 
No. SO Dactresintesuenne $12.00 | per 100 i pall gg “pe ie . 
100 per 1000 Ye in.—t/_ in. % | per 100 ft. 
Volume Controls, less Switeh—i'/” shaft, 250,000 Filter Choke, 75 matte —250 ohms-% in. Core, 85¢ ea. 





Filter Choke—50 mill.—300 ohms-%" Core. .65¢ oa. 


ngeles, California 
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NOMOGRAPH Highest Quality 


CONSTRUCTION 


(Continued from page 609) RADIO and + LECTRO ‘ ic 
In Nomogram A, (shown on opposite 


page), one of the ranges (figures to the Ti = E o 
right of the scale lines) is 10 microam- es ing quipment 
peres to one milliampere (1/ 100,000 to 
1/1,000 ampere) and 10, 000 ohms to 1 


neguim. The ether vange <niures to| |¥ Immediate Delivery from Stock Guaranteed | 


the left of the scale lines) is from 1 mil- 


Eeapere 0 0.1 ampere and from 100 to The New Superior The New Model 680 
10,000 ohms. Me 000 Ohms Per 
Since our outside scales range from Model CA-11 5 7 


1 to 100, the center voltage scale might Signal Tracer on, am 
be expected to start with 1 (1 x 1) Net Price $18.75 ae MILLIAMMETER 
and end with 10,000 (100 x 100). FEATURES: : 


h wo outside scales in * Signal intensity readings are \ Net Price $27.65 
But the t ss indicated directly on the = , CG Velthaes to~1000 velia 


this nomogram have been in- ini: sineitininn eibte r Voltages to—1500 volts 
tentionally started with - Ke tuning qustrete. : a ~~ of a ag 

. ghly sensitive—uses an improved vacuum tube ‘ . * ibe rn ’ 
numbers which. have a if y voltmeter circuit ; ; Current to—150 Ma. Decibels to—+58 D.< 


Tube and resistor-capacity network are built into 
product of 0.1 volt. At the Detector Probe seit 


the top we have 1 . Completely | eed — weighs 5 lbs. Measures The New McMurdo 

/ ov x6 ‘ nehes . 

megohm x 1 ma | * Prestaton " nee for insertion of phones. on Model 

and 10,000 ohms , : Yr ES The New McMurdo ae 

x 0.1 ampere f Silver Model 904 Vacuum Tube 
LAL 


= 1,000 volts Capacitance Voltmeter 
in each 


case. How | Resistance Net Price $59.85 
isthe WY ee Bridge TG 2G Mac! Staats Sota 
center Z | Net Price $49.90 D.C. current 1.2 ma. through 12 


through +50. Plus vis ual iynam ic 
% mmfd/ohm thru 1,000 mfd./megohms: 0-50% ~ 
si 


power factor; 0-5 volt adjustable inter volar 
| ing voltage; 0-10 and 0-100 ma. electron-ray leak The New Model 668 
6 

















NOMOGRAM B 














age current meter; measures resistance 
under actual operating voltages Vacuum Tube 
Volt Ohm 


Capacity Meter 





The New Model 802N 





‘ 








. 0 | Combination 


: } — : Net Price $73.01 
Fig. 3—With this guide (on !0- or 20-inch TUBE & SET 


es, Ranges 
paper) nomograms may be drawn to any scale. TESTER D.C. Vacuum-Tube Volt 


meter Direct Reading 

Net Price 31 Sensitivit 160 to 16 
scale to be constructed? Four-cycle pa- $58.3 en Mee oneene B 
per is not easily obtained—if at all—in RANGES: Se ee re a 

; ° a > h DC Voltmeter: 0/10/50/500/ 1000 at 10 ohms per volt fecting circuit constant aC. Vecuu 
our small size, and the center scale has Four Range AC Voltmeter: 0/10/50 5300/1000 soe ee Min nogyy i gy Ne 
four cycles +5 ye Ff 9/1/10/1000 DC Ammeter 0/10 ne terminals of instrament. Input resi tur 

- ; ‘ eter: -8/1 5 to 29/29/ to 49 32 to 55 decibels 16 megohms. Seven ranges: 0-3-6-30-150 ) 

The device in Fig. 3 solves the prob- Four Range Output Meter same as AC Volts 6000 volts. Measures signal and output voltag 
. . ‘ s 2] 10 eps to 10,000 eps 

lem. This is drawn on 1-cyc e paper The Vacuum-Tube Ohmmeter: Direct reading, from 0.1 


(or can be drawn on any piece of paper New SUPERIOR 4 Se oe an, eee, Seven sengee: ©-L.600-18 


: 000-100,000 ohms 1-10-100-1,000 megohms Capacity, 
more than 10 inches square with the Model 400 _— Mf cc0e até, oven ranoce: 0-0602-0.08- senso 208° 
help of a slide-rule scale). The base is Electronic 2,000 mfd. biti tan sn sinc 

divided into 10 equal parts from 1 to 10 Multi-Meter 


- ‘ a i Th 
(conveniently 1 inch apart). The alti- Net Price $52.50 1% at -§ New "MONITOR" 
tude is d‘.-ided logarithmically according o RANGES, | @ ie Crystaliner 
to the 1-cycle paper (or the C-scale of 8/15 3 /13/ mn = ‘ SIGNAL 
a slide-rule). (Much log paper comes 1500/3000/. volts be ee GENERATOR 
seven inches wide and it may be nec- DC Volts: (at 1000 


ohms per volt Ac. 4 : 
essary to paste two sheets together, but Q to 3/15/30/ 75 /150/300/750/1500/3000 volts. Net Price $57.50 


ra - AC Volts: (at 1000 ohms per eae 0 to 3/15/30/ y N s 
earefully!). We can make logarithmic 75/150/300/750/1500/3000 volt - Gonssater 1 
scales of any length with this diagonal ae 7 ty to 3/15/30/7 5/150/300/750 Ma. 0 the Serviceman inter- 
: Rastehnene: ested in money-making 
figure. FOL O00 mens, 1 200/10-000/100,000 ohms. © tO F ideas. Finger-Tip Control. Frequency instantly select 
To use the. diagonal guide on the Capacity: .0005-2 05-20 .05-20mfd. oS. te eamsueed “Ges t ceed. No Send ext, 1.8 
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Reactance: 10 to 5M ohms 100-50M ohme 01-5 megs. Broadcast, Shortwave and Ultra High Frequencies with 
4-cycle voltage scale, mark out the Inductance: || 035-14 35-140 35-14.000 henries 7 wines 400 cycle note. Frequency accurate to .1 of 
s: — + . . t , 8. 
10-volt ‘and 100-volt points on the nom- ecibe o + 0 to +3 +30 to +58. utput approximately 10 volts 
ogram. ‘One milliampere x 10, 000 ohms 5 fiese | 448 Pocket Multitester $ 7 Superior Mode? 450 Tube Tester 39.50 
10 volts. Since these figures appear : "reset SS" eee tmultiteater. 3 233 | “ee ‘or, mode! 720 Multi-Rance a 
. s o i ese . , 50 
s. 8 . . Model 705 Signal Generator v Superior Model 600 Combination Tube and 
on both scales, it is necessary only to Mode! 488A Ultra-Sensitive Muiti- Sie eee ae ‘cclctanes ‘Boxes 
connect the values together with the 80S Tube and Set Tester....$ 87.71 | SHALLEROSS Model G30 Wheatstone Bridge.s 75 
usual straightedge, marking the point R.C-P. Model ee y-s- Volt Ohmmeter ; ey Model 637 Kelvin-Wheat- 9100.60 
where it crosses the center line The Reiner Mode! 530 Squarewave ‘Generator. eee . onm.enges — 638-2 Kelvin Wheat- ; 
two 1 k h ld = id h 0 1 Gomer ese ie! eee Vacuum Tube Voit- stor Bri 
YY ® m-Milliamm . - = ecord 
° harks Shou coincide at t le 1 ‘vo t rior Model 1553 Voit Ohm List je! 200.8 ic _— 
point. Locate the 100-volt point with illiammeter . Maguire ARC-1 Record Changer 
10 000 Suporter Model PB-100 Volt Ohm List Price: ‘S47, 41 net 5. a7. 50 
, ohms X .001 ampere and 1,000 itliammeter . Lots of 6 or more $25.00 


NOMOGRAM A 











ohms X 0.1 ampere, and the 1-volt point Write for our FREE New POST-WAR CATALOGUE! 
with 100,000 ohms X< 10 wa and 100 


ohms X .01 4 . 
ih Ge Mimmine® aubds wndet tie Metropolitan ELECTRONIC & INSTRUMENT CO. 


tracing paper, keep its base line directly 
under the base line of the nomogram, Dept. 6,6 MURRAY STREET Cable Ane ee 
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HOME BROADCASTER 
A radio receiver may be used as a 
home broadcaster, at will, by the add:- 
tion of a single switch. 


|A7 ICS 





Py ad 
ar 








TRANSMIT 


SW  9RECEIVE | jst 


As shown in the circuit, the positive 
lead to the oscillator tickler coil is 
broken and the arm of a single-pole 
double-throw inserted. One of the points 
of the switch is connected to the plate 
of the power output tube ard the other 
to the B-plus line. When the switch is 
in the TRANSMIT position, the oscilla- 
tor anode (Grid No. 2) may be modu- 
lated by speaking directly into the loud- 
speaker. The broadcaster may be tuned 
to the desired frequency by using the 
frequency control dial. 

Normal receiver operation is had by 
throwing the switch to RECEIVE. 

GILBERT RUST, 
Evanston, Ind. 


(Note—Obviously, this set will not 
work if the oscillator is isolated from 
the antenna by a tuned r.f. stage. For 
best results, the set should have an an- 
tenna that is closely coupled to the os- 
cillator. A loop antenna is probably best. 
It would also seem that if a d.p.d.t. 
switch were used and the plate of the 
output tube cut out in TRANSMIT posi- 
tion, results would be better. As it is 
now, the two tubes are in parallel, re- 
sulting in loss of audio energy and heavy 
transformer primary current.—Editor) 


R-C-L BRIDGE 


Here is a very handy piece of equip- 
ment that can be constructed quite com- 
pactly yet may have the precision of a 
larger laboratory model. In this circuit, 
we find the bridge method of compar- 
ing known against unknown values and 
reading the ratio of the bridge. 

Balance is indicated by minimum 
shadow on the eye of the 6AB5/6N5 
indicator tube. The condition of balance 


I2SK7 

















TOL? _6ABS/6NS 200%. | ty 


is extremely sensitive due to the high 
degree of amplification furnished by the 
12SK7 plus that of the pentode section 
of the 70L7. 

Direct current’ necessary for the op- 
eration of the amplifier and indicator 
sections of the set is furnished by the 
‘ectifier section of the 70L7 and the 
bridge is fed with an alternating volt- 
age having a value from 30 to 50 volts. 
This voltage may be supplied by re- 
winding an output transformer. The 
5,000-ohm wire-wound resistor in the cir- 
cuit is the ratio arm of the bridge. It 
should have a linear taper. 





Rapio-Crart welcomes new and orig- 
inal radio or electronic circuits. Hook- 
ups which show no advance on or 
advantages over previously published 
circuits are not interesting to us. Send 
in your latest hook-ups—Rapio-Crart 
will extend a one-year subscription 
for each one accepted. Pencil diagrams 

with short descriptions of the cir- 
cuit—will be acceptable, but must be 
clearly drawn on a good-sized sheet. 











To calibrate the bridge, it is necessary 
to have a number of standard resistors, 
capacitors and inductors. These are 
placed across the KNOWN posts and 
the unknown value is connected across 
the UNKNOWN post. The dial of the 
potentiometer is calibrated from 0 to 
100 and if linear will balance at 50 if 
known and unknown are equal. After 
the standards have been selected it is 
possible to calibrate the dial directly 
by placing other known values across 
the UNKNOWN posts and noting the 
position of the potentiometer R when 
the bridge is balanced. 

Calibrating condensers should be of 
high quality and have a low power 
factor. 

CapT. DALE W. COURTER, 
Hamilton Field, Calif. 


VACUUM TUBE VOLTMETER 

A very good vacuum tube voltmeter 
may be constructed from a high range 
d.c. ammeter. 

The shunt is removed from across the 
terminals of a Westinghouse 15-ampere 
d.c. meter. The meter is inserted in the 
output circuit of a balanced bridge am- 
plifier using two 6L6 tubes. V3 is 
the actual meter- 


used to balance out any variations in the 
plate current of V3 which may be caused 
by grid or line voltage variations. 

The 6SN7-GT is used as a cathode. 
follower amplifier to isolate the grid 
of V3 from the voltage range resistors 
and to prevent changes in grid resist. 
ance for each range. V2 is the balanc. 
ing section of the cathode follower. 

Calibration is obtained by adjusting 
the meter to zero with the 5,000-ohm 
wire-wound resistor in the cathode cir. 
cuit of the 6SN7 and applying known 
voltages to the input. 

Care in the selection of the 2-megohm 
resistor for the 15-volt range will result 
in accurate calibration over the entire 
range of the meter. 

LEONARD W. Norais, 
Liverpool, N. Y. 


DIODE OSCILLATOR 

For the sake of amusement, the writ- 
er suggested the use of the diode tube 
as an oscillator to a group of radio 
engineers. Here we are using the term 
“diode tube” rather loosely. The tube for 
this circuit is a type 6H6 metal tube, 
not a 6H6-G or 6H6-GT. 


SOCKET TERMINAL N2t 





RF.C. 


e+ = =OH6 

Examining the circuit, you will find 
that the tube is actually used as a tri- 
ode. The outer metal shell of the tube is 
used as a plate and one of the diode 
plates acts as a control grid. The cir- 
cuit is quite tricky and may require a 
little coaxing to produce oscillations. 

Leo G. SANDS, 
Towson, Maryland 

(The circuit is interesting, but so far 
does not appear to have any practical 
angles. But has Mr. Sands tried to mag- 
netize the shell of his tube and use it 
as a magnetron? Who knows—he may 
have a new high-frequency circuit!— 
Editor) 
Tube designations were left out of the diagram 
below. V2 is the left-hand section of the 6SN7, 

V3 the bottom and V4 the top 6Lé6. 
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NOMOGRAPH 
CONSTRUCTION 
(Continued from page 629) 








and slide it left till the diagonal line 
representing 10 coincides with the 1-volt 
mark on the voltage scale. The cross 
lines from 2 to 9—representing tenths 
of a volt—can now be marked off. Move 
the guide up and mark the scale from 
1 to 10, from 10 to 100 and from 100 
to 1,000 in the same way. 

This nomogram can be used for any 
problem where two of the quantities 
given on the chart are known and the 
third one is to be found. It has range 
enough to cover most radio needs, but 
can be extended still further by using 
the right side of one outside scale 
against the left side of the other, multi- 


' plying or dividing the middle scale by 


the appropriate number. 


MORE DIFFICULT PROBLEMS 

Most nomograms express more com- 
plex problems than the simple IR — E 
just described. A common radio problem 
is: “With a given amount of current 
through (or voltage across) a resistor, 
what is a safe wattage rating?” The 
mathematical formula is [’R W 
(watts). The difference between this 
and IR — E is that we have a power 
of a number to contend with. I’ cannot 
be handled like simple I, but is easy to 
deal with on a nomographic chart. 
Multiplication is expressed logarithmi- 
cally on the chart by simple addition. 
Powers are expressed by multiplication. 
The scale for I’ is simply I X 2, or 
twice as long as a scale for I would 
be. I‘ would be four times as long. 
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Fig. 4—Placing the “product” scale in graphs 
which employ roots or powers of the factors. 
Nomograms can be constructed with 
scales of different lengths, but are 
clumsy. There is another way out of the 
difficulty. Let us lay out a simple nomo- 
gram on 1-cycle paper (Fig. 4), with 
I and R both running from 1 to 10, in | 
amperes and ohms or any multiple or | 
submultiple. The bottom figure for watt- | 
(Continued on page 633) | 
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THIS NEW WORLD OF ELECTRONICS promises 
exciting opportunities for employment in new ap- 
plications of new electronic developments. FM 
broadcasting, micro-wave relay systems, television, 
mobile communication systems for railroads, auto- 
mobiles, busses, and trucks—-these are only a few 
of the post-war possibilities for new employment. 
BRAND NEW JOBS IN BRAND NEW FIELDS! 


WHAT ARE YOUR QUALIFICATIONS FOR 
THESE JOBS? That is the first question you will 
face. Practical experience ix only a partial answer 

the field has a sufficiency of such men. Practical 
experience PLUS technical training is the more 
desirable answer—and the employer wants these 
men. 


YOUR FIRST STEP TOWARD SUCCESS in this 
New World of Electronics is your resolution to 
acquire a sound basic knowledge of the technical 
side of radio-electronics. Add this knowledge to 
your practical experience and place yourself 
ABOVE the competition of the “average” radio- 
man. CIRE courses of supervised home study 
training are planned to do that job. 


LET CIRE TAKE OVER YOUR PERSONAL 
UP-GRADING PROBLEM. Qualified, competent in- 
structors, ample, personalized instructional aids, 
orderly, progressively arranged study assignments 
in recognized, approved technical texts—these are 
only a few of the many superior advantages of 
CIRE’s plan of personalized spare-time home study 
training for professional self-improvement. 


Write today for 
free, descriptive 
booklet, “THIS 
NEW WORLD OF 
ELECTRONICS 

OPPOR- 
TUNITY FOR 
rOU.” No obliga- 
tion—no salesmen. 


CIRE HOME STUDY COURSES COVER 

THE FIELD OF RADIO-ELECTRONICS 

—TELEVISION, ULTRA-HIGH FRE- 
QUENCY TECHNIQUES, AM AND FM 
BROADCASTING, COMMUNICATION ENGI- 
NEERING—from simple treatment of funda- 
mentals, through preparation for FCC commer- 
cial radio operators’ license examinations, up to 
and including complete high-level quantitative 
treatment of advanced radio-electronics and 
‘ommunication engineering. 





Aye, lad, CIRE \ 


Choose the course best suited to your needs, 
and start with the section you are qualified to 
enter. You pay for only the section or sections 
you need. Use the “Pay-as-you-go plan” pat- 
terned after ethical, educational practice. These 
features are unique with Cleveland Institute, 
and represent the best in the modern, post-war 
concept of home study training. 


Many CIRE students of advanced engineering 
courses today are broadcast chief engineer 
Graduates of CIRE courses are eligible for the 
top jobs in radio-electronics. 


APPROVED FOR VETERAN TRAINING UNDER THE “G-I BILL OF RIGHTS” 


CLEVELAND INSTITUTE of RADIO ELECTRONICS 


Contractors to the Canadian Broadcasting Corporation. 
Successors to 
Nitson Rapro Scuoor, Founded 1939 
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REPLACEMENT 

Many times in the past we have been 
obliged to substitute one tube with an- 
other of different heater voltage, such 
as a 2A5 for a 42. To supply this tube 
with the required filament voltage we 
constructed an auto-transformer, using 
the iron core of a small output trans- 
former. The first 48 turns are fed from 


ts = 





the 2.5 volts supplied by the filament 
winding of the set and the total of 122 
turns furnish the 6.3 volts required by 
the tube. It is, of course, understood that 
this may also be reversed so that a 6.3- 
volt filament supply can be used to op- 
erate a 2.5-volt tube. 

P. LIvADAs, 

Alexandria, Egypt 


IMPROVED VOLUME CONTROL 

When a receiver using the antenna 
shunt plus grid-bias type of volume 
control cireuit is tuned to a powerful 
station, it is often difficult to completely 
silence the set at the minimum setting 
of the volume control. This may be 
cured by connecting a resistor from the 
“B” plus end of the plate coil to the 
cathode of the R.F. tube. This causes 
additional current to flow through cath- 
ode biasing resistor thus increasing the 
bias on the grid. 

The value of the resistor will have 
to be determined by experiment, but 
wi’ probably range between 50,000 and 
100,000 ohms. A two-watt resistor is 
recommended in this revised circuit, as 
considerable current flows when the 
volume control is in such a position as 
to connect its lower end to ground di- 
rect. 

H. A. NICKERSON, 
Dorchester, Mass. 


COLOR SCHEME 
In using the so-called Spintites, a 
serviceman usually has to dig through 
his tool box to select the proper size. 
There are invariably eight drivers to a 
set. The only identification one has is 
a small stamp on the handle denoting 
the size. I overcame this difficulty by 
dipping the handles in lacquer, using 
various colors. Red, yellow, and black 
may be used for the more popular sizes 
as the colors are dominant; other colors 
may be selected to dip the remainder. 
After becoming accustomed to the color 
scheme, much time may be saved in 
reaching for the proper size at a glance. 
DAN W. DAmrow, 
Chicago 32, Ill. 


(This scheme is now in use by various 
manufacturers as standard practice.— 
Editor) 
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MIDGET CONDENSERS 

In wiring many of the midget radio 
sets valuable space is taken by paper 
condensers. Since one-third to one-half 
the bulk of the condenser is not essen- 
tial to proper functioning, space may be 
saved by removing the outer cover and 
the wax from the ends. The foil is then 
dipped in melted wax or paraffin so that 
a thin layer is deposited on the outside. 

ALBERT PARKS, JR., 

Cannelton, Indiana 


TUBE BURN-OUT LOCATOR 

Here is a simple method of locating 
burned out filaments in an a.c.-d.c. re- 
ceiver, 

I took a 500-ohm wire-wound volume 
control and used an ohmmeter to mark 
off resistances equal to the resistance of 
the various types of tubes. Two flexible 
leads were fitted with phone tips and 
connected to the control. 

When trying to locate a burned out 
filament in a series circuit, a tube is re- 
moved from its socket and the tester 
tips inserted in the filament holes of 
the socket. The dial of the locator is 








—— then turned.to the 
ast proper resistance. 
If the remaining 


tubes heat up, the tube that you have 
removed is the bad one. 

WrRAY WYCHOFF, 

Ingleside, Nebr. 

(The resistance of a tube filament 

may be computed by dividing the oper- 
ating voltage by the current. Thus a 6.3 
volt, .3 ampere tube will have a resist- 
ance of 21 ohms. Resistor should be in 
“high” position when plugging in.— 
Editor) 


PHONO SCRATCH FILTER 
Here is a favorite scratch filter circuit 
of mine which uses no hum-collecting 
chokes, reduces high frequency response 
by only a small amount, and above all, 










130K 


+10% 8 TO AMPLIFIER 
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eliminates a great percentage of record 
surface noise. 

GERALD J. WALSH, 

St. Boniface, Manitoba 
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LOUD SPEAKING GUITAR 

An old magnetic speaker can be cop. 
verted into an interesting one-string 
guitar. The magnet and coil are re. 
moved from the speaker, leaving only 
the armature and stylus attached to th 
cone. The armature is attached firm] 
to a strip of wood. 


7 MAGNETIC SPEAKER CONE AND FRAME 
STEEL STRING FROM ANY MUSICAL INSTRUMENT 
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satel 
y) 
T 











== 
“ANGLE PIECE 


VOL 





SI TUNING 

The length of the wooden strip wil] 
depend upon the length of the string 
used. One end of the string is fasten 
to a tuning key and the other to th 
speaker armature. When the string is 
plucked, the cone will vibrate and act 
as a sounding board for the instrument 
Volume depends upon cone size. 
JOHN HAYNES, 
Doe Run, Mo. 


MULTIMETER ACCESSORY 
One of our handiest gadgets is a 16- 
uf, 450-volt electrolytic condenser 
mounted in each of our multimeters, 
with the negative lead connected to the 
negative pin jack, and the positive lea 
to the positive pin jack, through a toggk 
switch. When checking voltages, a snaj 
of the switch throws in a 
which is known to be good, and any in- 
crease in voltage reading is clear indic: 
tion of an open or partly open filt 
Since the charge quickly leaks off 
through the meter, this eliminates th 
annoyance of accidentally coming i 
contact with a “hot” condenser, as fre- 
quently happens when a loose condense 
is used to bridge across a suspected unit 
ARTHUR S. SIMON, 
Armor Radio Service, 
Miami, Florida 


CONDENSER CALIBRATOR 

With a few alterations, a signal ger 
erator may be used to calibrate co! 
densers whose value is unknown. 

Leads are brought from the grou 
and grid ends of the broadcast coil 0! 
the signal generator and connected t 
binding posts that are mounted in a 
convenient place on the panel. 

Condensers are calibrated by tuning 
the generator to the low frequency en 
of the broadcast band. This signal is 
tuned in on a nearby broadcast receive! 
Condensers of known value aré¢ 
nected across the binding posts. Tun 
the frequency control of the generat 
until the signal is again heard on th 
receiver. The frequency difference be 
tween the two settings of the tuning 
dial is noted along with the value of 
the condenser being used. 

Condensers from .00001 to .00025 maj 
be calibrated by this method. 

AUGUSTINE MAYER, 
Tiffin, Ohio 
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age will be 1° X or 1 watt, and the top | 


figure 10° X 10, or 1,000 watts. Thus 
the center scale will have 31 cycles in- 
stead of 2 as in the straight multipli- 
eation charts. 

But it will not be in the center. To 
locate this scale, we have to compute a 
few wattages, choosing them so the 
lines on which they lie cross at a broad 
angle. We can try 4 watts as a first at- 
tempt. This is 1* amperes X 4 ohms, or 
” amperes < 1 ohm. Draw both lines, 
as shown in the figure. Then find a 
similar point near the top of the scale, 
say, 360 watts. This is 6° amperes < 10 
ohms, or 10° amperes X 3.6 ohms. Draw- 
ing these two lines to locate the 360-watt 
point, we find it directly above the 
4-watt intersection. A vertical line can 
be drawn through the two points and 
calibrated in 3 cycles from 3-cycle paper 
or the diagonal guide. 

Nomogram B, shown on page 628, 
is suitable for calculating safe dissipa- 
tion for all bleeder resistors and line 
cords. Note that a safety factor of 100 
percent is allowed. If 20 watts is re- 
quired, use a 40-watt resistor. 
The scales are 100 to 10,000 ohms 
and 10 milliamperes to 1 ampere. 
The watts scale would normally have 
six cycles, but since we are not often 


interested in wattages greater than | 


1,000 and less than 0.1 watt, only four 
cycles are drawn. The watts scale is 
located as in Fig. 4, the 1-watt and 
100-watt point being particularly con- 
venient to locate. Easiest way to make 
this nomogram is to draw the outside 
lines 20 inches long and use a piece of 3- 
cycle paper to calibrate the watts scale. 

Many other radio problems are capa- 
ble of easy and continuous solution with 
nomograms. Part II of this article will 
describe constructions where reciprocals, 
square roots and additional constant 
factors are included in the problem, and 
will give nomograms for resistance of 
wires R — kl/C.M. and for inductance 
and capacity required to tune to a given 
frequency f = 1/6.28V LC. 

a 
URANIUM A PROTECTOR 

Deadly radiations from the uranium- 
made atomic bomb may be stopped short 
by shielding with glass containing the 
same mineral, Professor Alexander Sil- 
verman of the University of Pittsburgh 
revealed last month. 

“Strange as it may seem,” he said, 
“uranium, which is used indirectly in 
atomic bomb manufacture, produces a 
glass which is probably the best pro- 
tection we have against powerful X- 
rays and other harmful radiations. In 
post-bombing rescue work, uranium or 
lead spun-glass garments and helmets 
lined with these glasses in plate form 
will permit safe entry into the bombed 
area. Oxygen respirators will be 
equipped with glass-insulated high-fre- 
quency precipitators to keep radioactive 
dust out of the lungs of the rescue 
squads,” 
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COILS FOR FM RADIO 


I am building an FM receiver using 
4.3 me i.f. stages and covering the 40 to 
50 and 88 to 108 me bands. I want to 
use a tuned r.f. stage preceding the 
mixer. My tuning condensers’ have 
$2-unf maximum capacity and 3.3- 
upf minimum capacity. Please print coil 
winding data for the coils to be used 
in this receiver.—J.W., Tripp, S. D. 
A. The coil table below has been pre- 
pared for you. Due to stray capacitances 
and other factors, it will be necessary to 
do a little experimenting with the coils 
to get the exact range, pushing the coil 
turns together, pulling them apart or 
adding or subtracting one or two turns 
ANTENNA COIL RF COIL OSC COIL 


Ll L3 


TO ANT giz 


in the same winding space. 

With your intermediate frequency, 
there will be considerable image trouble 
on the higher band, and re-design of 
the receiver should be considered. 

The tap on L4 may be varied slight- 
ly to obtain best oscillation under your 
conditions. All coils are wound with No. 
18 enamel wire on 14-inch diameter low- 
loss forms. 


L4 


40 to 50 me 
L1—-10¥% turns spaced to 1% inch. 
L2—3 turns wound % inch from ground 
end of L1. 
L3—Same as L1. 
L4—11 turns spaced to 1% inch. Tapped 
2 turns above ground. 
88 to 108 me 
Li—4% turns spaced to 1% inch. 
L2—3 turns close wound to ground end 
of Ll. 
L3—Same as Ll. 
L4—5% turns spaced to 1% inch. 
Tapped 2 turns above ground. 


TRACER OUTPUT STAGE 


? I have a signal tracer built after 
one of your printed circuits. This ends 
with a 6SQ7 and headphones. I would 
like to add a speaker to this tracer. Will 
you please show me how to do so?—E.D., 
Salt Lake City, Utah. 

A. The circuit shown will adapt your 
tracer to loudspeaker operation, or may 
be used as an amplifier stage on any 
small radio receiver. The s.p.d.t. switch 
may be omitted if no phone connections 
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The Question Box is again undertaking to answer a limited 


number of questions. Queries will be answered by mail 


and those of general interest will be printed in the maga- 


Hn 


zine. A fee of 50c will be charged for simple questions re- 


quiring no schematics. Write for estimate on such ques- 


tions as may require diagrams or considerable research. 


are wanted. Output 
transformer for a 
6F6 may have a 
7000-ohm primary 
and a secondary to 
fit the voice coil 


IMP TO 





used. Choice of Pix 
tubes is, of. course, s 29 + 
very wide, and al- 2 , 
most any triode 
voltage amplifier 
and pentode power output 
work well in the circuit. 

Filament connections are for the pow- 
er supply of your tracer. For use as an 
amplifier or for other applications where 
a heavy enough transformer is not avail- 
able, a filament transformer might be 
needed, or a 6C5 and 25L6 (or 25A6 or 
43) may be used with a 270-ohm line 
cord. 














tube will 


_ SUPERHETERODYNE TUNER 


2 

e Please print a diagram, with coil 
data, of a three-tube superhet tuner 
using a 6A8, 6K7 and a 6Q7. I would 
like to use plug-in coils with four or 
five prongs and get full coverage from 
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500 ke to 25 me. I want to use 140-unf 
tuning condensers with a small band- 
spread condenser across the oscillator 
coil. I have a power supply giving 250 
volts.—C.V., Franklin, Tenn. 

A. This diagram is designed to meet 
your needs as specified. The oscillator 
coil uses a tapped winding so a five- 
prong coil must be used in this circuit. 
If you desire to use regeneration in the 
first detector stage, L3 must be includ- 
ed. This will require a six-prong form. 
If this feature is omitted, a four-prong 
form may be used. 

A complete coil table is printed below. 
Coils for the longer waye-bands may be 
close-wound, others should be spaced 
as stated. 
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£3/S JUMBLE WOUND TO 3/4" DIA. AND PLACED INSIDE NEAR BOTTOM OF Li. 
£28145 ARE CLOSEWOUND AND SPACED ABOUT //8" FROM BOTTOM OF L/&L4. 


PLUG-IN COIL FORMS 1-1/4" DIA. 
L/8&L 4 SPACED TO /- 1/2" ON BANDS A,B,C,0,E. 
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MATHEMATICS, RADIO TOOL 
(Continued from page 617) 








Working from the bottom tap up- 
ward— 
Es 50 
L=— = 
I, .005 
E. — E, 


= 10,000 ohms 


100 — 50 





I; + I, .005 + .010 
= 3,333 ohms 


E,—E; 250 —100 





I, + I, +. i. .005 + .010 + .015 
= 5,000 ohms 
No matter how many tapped resistors 
are used, we begin from the bottom and 
work upward as illustrated. 


CATHODE CONDENSERS 


In designing an amplifier, the design- 
er has to solve many factors. For in- 
stance, what value of cathode by-pass 
condenser is necessary for an amplifier 
with an approximately flat response 
down to 40 c.p.s. with a cathode resistor 
of 2,000 ohms? The reactance of the 
condenser is to be one-tenth of that of 
the cathode resistance (Fig. 4 below): 


f:40C PRS. 
XC#200a 


Using the formula: C -- 
6.28fX.. 
Where C = value of condenser in far- 
ads, f = frequency in c.p.s., and X 
reactance of condenser (in this example, 
its value will be 2,000/10, or 200 ohms): 
1 1 
C 





6.28f{X. 6.28 < 40 x 200 
0.00001994 farads or approximately 
20 microfarads. 


OUTPUT TRANSFORMER MATCHING 

The primary winding of a particular 
output transformer has an impedance 
of 10,000 ohms. The technician wishes to 
place a speaker with a voice coil of 4 
ohms across the secondary of this trans- 
former. What ratio should exist between 
the number of turns on the secondary 


rimary windings, to provide proper 
matching? (Fig 5 below.) 

Zp-l0Ka ale... e] 
N=? 


5? 
ng the formula N — 
Ze 


Where N — number-of-turns ratio, Z, 

» impedance of the primary wind- 
ing, and Zs the impedance of the sec- 
ondary winding. 








hen, ern 


Zp 10,000 
= 50:1 
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sistors, relays, etc.... 


address units exclusive with Concord 





RADIO CORPORATION 


LAFAYETTE RADIO CORPORATION 
CHICAGO 7 ATLANTA 3 


265 Peachtree Street 


CG 
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” ConcoRD , 


ADLO CATALOG 


RADIO PARTS 
ELECTRONIC EQUIPMENT 


Hi Your Copy of the 
i " Complete, New Concord 
, Catalog is Ready! 


It offers you the latest, greatest selection 
of guaranteed quality RADIO SETS, 
PHONO-RADIOS, RADIO PARTS, 
TEST INSTRUMENTS, BOOKS, 
TOOLS, AMPLIFIERS AND ACCESSO- 
RIES, AMATEUR KITS AND SUP- 
PLIES, ELECTRONIC EQUIPMENT. 
page after page of post-war-enginecred 
equipment and parts you have long been 
waiting for. All standard, top-quality 
lines. Thousands of items. Money-saving 
prices. And fast service, direct from our 
two centrally located warehouses in 
CHICAGO and ATLANTA. 
See the first peacetime line of Concord 
Radio Sets in new, modern cabinets with 
a host of post-war features. See the thrill- 
ing MULTIAMP Add- A-Unit Amplifiers, 
brand new in the field, with sensational 
new flexibility, fidelity, and power— 
EXCLUSIVE with CONCORD. 
See the vast stock of everything you need 
in equipment and parts. . . see them in 
the new, comprehensive Concord Cata- 
log, just off the press. Your copy is ready 
. and it’s FREE. Rush coupon today. 


CONCORD RADIO CORPORATION 
901 W. Jackson Bivd. 
Dept. RC-66Chicago 7, Ill. 


Yes, rush FREE COPY of the comprehensive 
new Concord Radio Catalog. 
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NEW 

IMPROVED 
, MICROPHONE 
PLUGS & JACKS ELIMINATE 
NOISE - SHORTS - LEAKAGE 





MODEL M-151 


Female connector. Solid silver plated con- 
tact, coupling can be removed completely for 
ring. 
— MODEL M-161 
Chassis mounting, 
solid silver plated con- 
tact. Milled flat, pre- 
vents turning in 
chassis. 
MODEL M-180 
Phono plug, mates M-150 or 
M-151 for insertion in stand- 
ard phono jack. 














MODEL M-192 
Solid silver 
plated contacts 
double female 
with coupling 
nuts. 

MODEL Wi-190 
Solid silver-plated 
contacts double 
male, mates M-151 
= or M-150. 


NDARD MICROPHONE 
JACKS AND PLUGS 


— 





MODEL M-170 
Mates with Model 
M-151 and M-150 

Standardsolder contacts. 





MODEL M-160 
Chassis mounting — 
standard solder con- 


MODEL M-191 


’ Double female coup- 
tact. ling mates M-170, 






M-160-161. 


MODEL M-150 
Standard solder contact mates with models 
M-170, M-161, M-160 


FOR FURTHER DETAILS 
CONTACT ROBRY 























Bo CLASSON AVE. BROOKLYN 5. NEW YORK 








BETTER BROADCAST TUNER 
(Continued from page 610) 








serious distortion. Second, it may be ad- 
vanced almost to the point of oscillation 
to provide high sensitivity and greater 














selectivity so that two adjacent powerful 
stations may be separated. 

The detector is of the so-called infi- 
nite-impedance type, which has many 





= RX 500Ka 


Fig. 2—How a volume 
control would be add- 
ed to-the circuit. 


eathode through a 


the amplifier. 


nected to its output 


ratio. 

Turn the dial un- 
til a station is re- 
ceived. If no sta- 
tion is heard, then 
adjust the trim- 
mers, listening to 
the noise level with 
the sensitivity con- 
trol advanced full. 
When a station is 
heard, adjust the 
trimmers until it is 


at its maximum 
loudness. Start 
with the detector 


trimmer and work 
toward the 
one on the first r.f. 
stage. That done, 
turn the condenser 
all the way out to 
see if you can tune 
to a high enough 
frequency. If a sta- 





Photo C—How the re- 
sistor strip looks in a 
close-up. This method 











KINGS ELECTRONICS CO. 
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of attaching the resis- 
tors makes for better 
| and more rigid wiring 


than letting them hang 
from tube prongs. 


advantages. It has 
very low distortion, 
which makes it 
particularly adapt- 
able for high fidel- 
ity reception. Its 
low output impe- 
dance is not affect- 
ed by shunt wiring 
capacities, so the 
high audio frequen- 
cies are not attenu- 
ated. 

The output is 
taken from the 
coupling condenser 


to keep the d.c. drop across the cathode 
resistor from biasing the first: grid in 


The wiring is straightforward, the 
heaters being wired first and then the 
grid and plate leads, care being taken 
to keep them short and well apart. 

When the unit is finished it should be 
connected by means of the 
strip shown in Photo D to 6.3 volts at 
1% amperes and 250 volts at 25 mil- 
liamperes. An amplifier should be con- 


terminal 


and turned on. The 


unit should have an outside antenna if 
it is to be used at some distance from 
a station. In the city you may use 20 
feet of wire run under the rug, though 
an outside aerial will more than pay 
for itself by improving the signal noise 
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tion is heard with the condenser all the 
way out, turn all the adjustable slugs in 
the coils clockwise several turns to re- 
duce their inductance. Then readjust 
trimmer for maximum volume. Turn the 
condenser to the low frequency end 
(plates engaged) and readjust slightly. 
If the position of the trimmers is very 
different at this end of the condenser, 
bend the end condenser plates until the 
trimmer adjustment holds over the 
whole dial. 

A dial of the slide-rule or airplane 
type would be desirable, but a plain 
knob and pointer may be used with a 


r > 





Photo D—Terminal strip is seen in back view 


Bristol board scale. The frequencies may 
be penned in with India ink. 

The tuner when finished will prove to 
be well worth the work spent in its con- 
struction. The clean sound of the high 
frequencies and good bass will please 
even the most critical listener. Parts are 
not critical, though high-grade compo- 
nents will pay off in any high-fidelity 
tuner as in no other electronic device. A 
list of the required parts follows: 

(Continued on page 660) 
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FM CARRIER STABILIZATION | ff 
(Continued from page 606) 




















wath the former reactance, current through 
to re- the circuit leads the voltage by 90° and 
adjust therefore the reactance tube circuit is 
rn the an effective capacitance. Its value de- 
y end pends upon the plate current, which is 
ightly dependent upon the grid voltage. In 
8 very other words, the incoming audio voltage 
lenser, controls the size of capacitance which 
til the " 4.5 -6MC 
r the wupl0 Poo ae oe ee ac 
wwpuT | ©=TUBES osc JOUTPUT 
rplane . cL 
~ @ TOP-NOTCH QUALITY! @ HUM-FREE, NOISE-FREE! 
with a 








@ HEAVY DUTY CONSTRUCTION! 
@ ECONOMICAL — COMPARE! 


@ NEW IMPROVED DESIGN! 


@ AVAILABLE NOW — ORDER 
FROM THIS ADVERTISEMENTE 
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94-125 KC | : 3 
Fig. 9—Block diagram of the RCA stabilizer. me 
shunts the tuning tank and therefore | x) 
the frequency of the oscillator. ek! 
The oscillator frequency is multiplied : 
by 9 in two triplers. This places it in m8 
the FM band. #. 
° P oe: 
Convenience features the equipment. Model TR-! 14 watt heavy duty system COMPLETE P 
ck view An oscilloscope is mounted on the con- "TT erminat SOUND SYSTEMS are famous for their long life and sh 
trol panel so that it can be used to ob- trouble-free performance. The new models here boast no super- vt 
-S may serve the output of each divider to check | fluous fancy frills but are a new high in Sound Value — each ampli- 
the lock-in. The same control switch | ie fier incorporates a wealth of real, useable features for the power 
ove te can also be used to connect the scope | & and tone quality heretofore unavailable in low-cost sound systems. 
(S$ con- to either frequency multiplier (in the 
2 high r.f. section) to adjust it to optimum. 14 WATT HEAVY DUTY 25 WATT HEAVY DUTY 
please Another selector switch is provided to SOUND SYSTEM SOUND SYSTEM 
rts are check the motor action. A d.c. potential A complete system—no extras to buy! Consists of Offers high fidelity spund reproduction with emphasis r 
, 14 watt heavy duty amplifier, 10 inch permanent on quality and power! Consists of 25 watt amplifier, ; 
om po- magnetic speaker in reinforced wall baffle (specify 12 inch permanent magnetic speaker in reinforced b + 
idelity 90° FM OUTPUT color—brown or grey), 25 ft. speaker cable, wide | wall baffle (specify color—brown or grey), 25 ft. [97 
* @ SHIFT range erystal microphone with table stand and 15 ft. speaker cable, wide range erystal microphone with fy” 
rice. A OSCILLATOR shielded microphone cable. Ready to plug in and table stand and 15 ft. shielded microphone cable. hen 
=4 operate! 60 Ri i 
a] MODEL TR-1 PA SYSTEM, as described $ MODEL TR-2 PA SYSTEM, as described $ 50 aM 
and illustrated Wet Net * 
MODEL TR-1D DUAL SPEAKER SYS- M ls . 2 
oa | AD eee a ve 'Se Seta “toe toe Sfp P99 | HOQet,7h20 ovat sreanen sys: CO BQH 
speakers in wall baffles) Net speakers in wall baffles) Net 














REACTANCE TUBE 14 WATT AMPLIFIER SPECIFICATIONS 
POWER OUTPUT: 14 watts normal 
GAIN: Microphone input 110 db.; phono input 70 db. 
FREQUENCY RESPONSE: 50 te 12,000 cps, hum 
—70 db. below rated output. 
Si INPUTS: 1-Microphone, 1-Phono (both high im- 


25 WATT AMPLIFIER SPECIFICATIONS 


POWER OUTPUT: 25 watts normal 

GAIN: Microphone input 112 db.; phono input 70 db. 

FREQUENCY RESPONSE: 40-13,000 cps, hum 
—65 db. below rated output. 

INPUTS: 1-Microphone, 1-Phono (both high im- 


Fig. 10—Reactance-tube modulation. Control 


B+SCREEN~ | 
is accomplished by the plate tank condenser. | 


may be placed upon the modulator tubes, 


its value being sufficient to modulate pedance) Separate gain controls for mixing and pedance). Separate Gain Controls for mixing and 
: ading. ading. 

the oscillator over a range greater than TONE CONTROL: Full range bass and trebie tone TONE CONTROL: Full range bass and treble tone 

that ordinarily encountered due to am- | compensator. compensator. 


bient temperature or line voltage 
changes. A dial on the motor shaft may 


OUTPUT IMPEDANCES: 2, 4, 8, 16 and 500 ohms. 
TUBES: 1-707, 1-7F7, 2-75 and 1-5Y4G. 
POWER CONSUMPTION: 85 watts, 117 volts 50-60 







OUTPUT IMPEDANCES: 4, 8, 12, 16 and 500 ohms 
TUBES: 1-657, 1-6SL7, 2-6L6 and 1-5U46 
POWER CONSUMPTION: 120 watts, 117 volts 50-60 








cycles. A.C. Fused primary. cycles. A.C. Fused primary. 


SIZE: 13/x8'/2"x8/2". Net wt. 15 Ibs. SIZE: 17”x9’’x9’". Net wt. 24 Ibs, 
f TR-2A AMPLIFIER ONLY, complete $4 63 
with tubes. (Similar in appearance to Net 


complete $9381 
TR-1A, but not illustrated here) 


WEATHERPROOF OUTDOOR SPEAKERS 
neem. er ge yp voice ap- FLOOR STAND 
i ae MODEL MS-4. 10” diam- 
projection, 25 watt driver unit. $9732 eter, heavy base, aif chrome 


i j a 
MODEL LSAH—4'/> ft. horn Ideal for music. ~ cote got ea 95 


be observed to insure that the correction 
of frequency is as required. If for any 
reason the motor shaft rotates beyond | TR-1A AMPLIFIER ONLY, 
the normal limits, a buzzer sounds to | fi Oe te 

warn the operator. 


Radios to the number of 100,000 will 
be produced in Austria, according to es- 
timates by the government of that coun- 
try. 

This will do Austrian radio listeners 
little good, however, for the Government 
has decided that Austrians are too poor 
to afford such luxuries themselves, so 
almost all the 100,000 sets will be ex- 
ported to get foreign exchange to buy 
food and essential raw materials. 
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proof construction, % mile sound projection, . 
25 watt driver unit. ing clutch 
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® These Aerovox twist-prong-base elec- 
trolytics are again available to you. And 
they’re still extra-good because: (1) They 
are tightly sealed. Note the unique rub- 
ber-sleeved terminals. (2) Rigid termi- 
nals, due to eyeletted construction. (3) 
Special provisions such as hi-purity alu- 
minum foil throughout, minimize corro- 
sion. Post-war listings provide outstand- 
ing selection of popular single and multi- 
ple section units in required capacities 
and voltages. 


Ask Our Jobber... 


Ask for these extra-good 
electrolytics. Ask 
Or write us direct. 


Aerovox 
post-war 


Type AF 


for our catalog. 


AEROVOX 
Capacitors 





4 


AEROVOX CORP., NEW BEDFORD, MASS., U.S.A. 
Export: 13 E. 40th St., New York 16, N.Y. » Cable: ‘ARLAB’ 
ta Canada: AEROVOX CANADA LTD., Hamilton, Oat. 
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(Continued from page 604) 


FOR TODAY 





transmitted during this resetting period, 
the trace would be completely out of 
place in the image. To eliminate this 
annoyance, the blanking pulse is em- 
ployed. 

The complete video signa’, containing 
the camera signal and the planking and 
synchronizing pulses is illustrated in 
Fig. 1. This is the form of the signal 
as it appears at the grid of the cathode- 
ray viewing tube. For each fluctuation 
of the camera voltage a different voltage 
is placed on the grid. This determines 
the number of electrons that pass into 
the scanning electron beam from the 
cathode. At the screen, the intensity of 
the light is a direct function of the 
number of electrons in the beam. When 
the line’s end is reached, the 
grid is driven strongly neg- 





REMAINDER OF 


as the synchronizing pulses do, certain- 
ly does not cause fewer electrons to 
reach the screen, since all are cut off at 
the blanking level. However, to name 
this region, the term of blacker-than- 
black has been given. (See Fig. 1.) 
Actually, of course, no such stat 
exist. 

To complete the television progran 
the transmission of sound must be in- 
cluded. While several schemes exist that 
permit the transmission of the sound 
and video signals on the same set of 
frequencies, the most common practic 
today is to send each separately. The 
sound band, however, is placed slight- 
ly beyond the upper end of the vide 
band, close enough to permit both t 


Car 


! 
- LePICTURE CARRIER (AM) 














ative, completely preventing UNUSED SIDEBAND ! AUDIO CARRIER (FM) 
any flow of current with- + SN . 4 
in the tube. Still under the t SS 
influence of the blanking volt- J SY , 
age, the receiver circuits are S . a ae Yo ANDS 
subjected to a synchronizing = ye UPPER SCR —— ye i 
pulse, thereby setting up the SiR . 
beam for the following line. ., ~ : 
Once this is accomplished, SG n 
the blanking voltage is re- Kio i 2 yg 4 435] 
moved and the camera signal! | M25 j 
once again assumes contrel. | ! 

At the end of a complete S4MC BT = = am 


scanning run, when the beam 
has reached the bottom 
of the image, the _ vertical syn- 
chronizing pulse is inserted. See Fig. 2. 
This pulse lasts longer than the hori- 
zontal synchronizing pulse because the 
distance that the beam must travel— 
from bottom to top of the image—is 
much greater. It is also important that 
the horizontal synchronizing system is 
not permitted to slip out of control 
during this interval. Hence, the vertical 
pulse is broken up into a series of 
shorter pulses that permit control of 
the horizontal system at the same time. 
This explains why the vertical pulse is 
not actually one very long pulse, but 
rather a number of 
pulses closely con- 
nected, as evident 
in Fig. 2. 


Fig. 


3—Audio-video division of the television channel. 


be received simultaneously at the re- 
ceiver. The necessary 6 mc band is pro- 
portioned as shown in Fig. 3. It may 
seem curious that FM is used for the 
audio while the video is amplitude-: 
ulated. However, field tests have indi- 
cated that this represents the best so- 
lution and the practice has been stand- 
ardized by the FCC. 

Now that we have seen the devel- 
opment of the video signal with its 
sound companion, let us investigate the 
arrangement of the circuits in a typical 
receiver, Fig. 4. A dipole antenna brings 
the signal down to the input stage. 


af 
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The FCC, in 7 SPCAKE 
establishing t he 1ST VIDEO VIDEO VIDEO | 'MAGE TUE 
standards for tele- oer 4 sap DET. AMP. Gl 
vision broadcast- ‘ / | 
ing, has designated Ge 
the various propor- AUTO. GAIN Sai. | 
tions of the video OSC CONT. PULSE a = A 
signal. 75 percent CLIPPER GEN. GEN. 
of the total avail- T 


able amplitude of 
the signal is set 
aside for the cam- 
era variations. The 
remaining 25 percent is utilized for the 
blanking and synchronizing voltages. 
Since the point where the blanking 
voltage starts represents a point where 
no electrons reach the fluorescent screen, 
the name of black level has been as- 
signed. Driving the grid more negative, 


Fig. 4—Block-diagram 
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PULSE 
SEPARATOR 


representation of typical television receiver. 





Whether the first stage is an r.f. ampli- 
fier or the mixer depends upon the price 
of the set as well as its location. In lo- 
calities situated at the outer fringe of 
the broadcast stations’ coverage area, 
an r.f. stage will probably mean the 
difference between enjoyable reception 
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and poor or no reception at all. To be 
appreciated, a television broadcast must 
be clearly received. The eye is a criti- 
cal judge and does not tolerate very 
much distortion. Random and _ back- 
ground noise, to which all radio is sub- 
jected, combine with weak signals to 
preduce an image covered with white 
specks. It is the function of the addi- 
tional amplifier to increase the signal 
strength to the point where it will com- 
pletely mask these noise voltages. 


At the first detector, a separate oscil- 
lator produces a mixing voltage that 
reacts with the signal to develop the 
intermediate frequencies. Since the 
video and audio sections of the television 
signal have different frequencies, sep- 
arate intermediate frequencies are pro- 
duced. The separation occurs directly 
beyond the first detector, thus enabling 
us to deal with each signal according 
to its own characteristics. In addition, 
an early separation of both signals is 
necessary to eliminate any possibility of 
sound voltage reaching the viewing 
tube. Should this occur, a series of black 
bands appears on the screen, changing 
in intensity with the variations of the 
sounds, 

Investigating the sound channel first, 
we find the usual lineup of stages neces- 
sary to transform an FM signal to its 
audio counterpart. The limiter removes 








TUBE 


= 


RTICAL: 
SYNCH, 
GEN. 


eiver. - 


mpli- 
price 
In lo- 
re of 
area, 
1 the 
ption 


946 


all amplitude variations in the signal 
and thus serves as an excellent filter to 
guard against the trespassing of any 
video voltages into the loud speaker. 
Beyond the discriminator, the high-fi- 
delity audio amplifiers produce enough 
power to drive a loud speaker. In most 
commercial receivers, standard broad- 
east reception is also included. To mini- 
mize the number of additional com- 
ponents needed to accomplish this, only 
an AM tuner is installed. A switch con- 
nects the output from this tuner direct- 
ly into the audio amplifiers and the 
speaker. The same type of arrangement 
is possible on the regular FM bands. 
Thus, at very little extra cost, it is 
possible to have one cabinet house all 
three types of receivers. 


Returning to the first detector, we 
find the video signal passing into a cir- 
cuit much more complicated than the 
sound network. Aside from the addi- 
tional pulse and generator stages, even 
the familiar i.f., detector and video am- 
Plifier stages contain many modifica- 
tions. This is due to the video signal 
having a bandspread which extends 4 
me. A distribution of this width is need- 
ed to convey all the image iniormation, 
from the very large objects in a scene 
that can be reproduced by relatively low 
frequencies to the very small details, 
which require a much higher frequency 
Uniform response for 4 mc"in a tuned 
if. amplifier can only be achieved by 
adequate loading; and this, as we know 
reduces the gain. To counteract the loss 
in amplification, we find that one or | 
two if. amplifiers are no longer ade- 
quate; now as many as four or five 








(Continued on following page) 
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/ ALL STANDARD LINES —— mn SELECT cURPLU 
y, We are Factory Authorized Distributors for ? HSS—HARRISO et Svares 
¥ the top quality manufacturers and we now Your assurance of good, usable, o— teed, % 
% have in stock lots more new, latest — f surplus material at sensationally “y- = 
Y proved production Ham gear! Visit our ¥, —top value always! Come in “sary oe ¥ 
¥, stores today, for everything you need. We % thru our large, entirely separate Ss 
% promise you fresh, clean a 7, partment (Harrison Select Surplus). , 
i ve 
—at the lowest current prices—and, a : - a vy} 
4 all, our sincere desire to be of friendly, 4 SIGNAL CORPS RECELV ERS * % 
Here’s one of the hottest jobs to « t% 
% wat. ORDE: i list yar—the BC-342! Two RF stazes— % 
Z% MAIL ORDERS ?—Certainly! , Just = of the war can Be tionally low noise level % 
v. RYTHING you want and include de- ¥; two IF stages—exceptionall; w noise level % 
~e i. dd postage high sensitivity—ten tubes—crysta Z 
posit or full amount. (Please _ P %, AVC. -BFO—calibrated precision dial % 
if you want parcel 2 oe . 4500 division vernier bandspread soo ¥ 
ES ae teen akken Coes teen he 
18” panel—metal cabinet. Covers oo ae 
y TTER to 18 MC. (Use with 2, 5 and me . n 7) 
% TEMCO 75-GA TRANSMI verter for Nop aicency otal bandh) Y 
i i ” y te wi bes, speaker in metal cab- < 
y yar transmitter of exceptional qual Complete with tubes, speal a an > | 
4 ay dependability, incorporating many ¥% inet and instwndiion eaatune ready i A 
4 fe tures of advanced design.—High stabil- ate on 115 volt 60 cyc e AC. ASS ee 
4 ity VFO for crystal-like output in any part A darn good, _dependa le, mote Bags vac 4 
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Zs lector switch—voltage regulated oscillator HAVE s GOOD ON! 
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power supply—ete. Conservatively = =" THE As t % 
, output af WS Welt phone ane in For mobile, marine, etc. or emergency serv- 4 
a ineered and constructed to highest ice—Model BC-312 operates on $49.25 
standards of performance this TEMCO 12-Volt Battery. Z 
y, Transmitter is a sound investment for the pag % 
iscrimi i Amateur. Zl , ft! 
Z Wie nek tubes, VFO, and coils for eee ~ foe % 
4 five band (10, 15, 20, 40, and 80) $495 eRalarerens 
, i i 7 »lete oils for 
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and many other electronic items you need 


; Latest Bargain Flyer in- 
cludes test instruments, 
record changers, commu- 

nication receivers, ham transmitting tubes 
today. Big new catalog coming! Get your 


name on our list! 





Hadio Wire 
Television luce. ' 


NEW YORK {3 BOSTON 10 NEWARK 2 
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noneren ot J afayette Kado PD 
' 

Cut out coupon, paste on penny post card, mail today. : 
R.W.T. Dept. RFS a 
100 AVENUE OF THE AMERICAS, NEW YORK 13 4 


Gentlemen: Send me FREE copy of your Latest Bargain i 
Flyer and put my name on list for your Big New Catalog 2 





















must be included. Again we encounter 
the same sort of situation in the video 
stages, the amplifiers between the de- 
tector and the image tube. Low- and 
high-frequency compensation are ap- 
plied to an ordinary audio amplifier to 
extend the range of uniform response 
from 15,000 cycles to 4 me. This, in 
itself, alters the appearance of the con- 
ventional amplifier. 

At the video detector, a second sep- 
aration of signal occurs. Part of the 
signal continues to the grid of the view- 
ing tube, while part of the signal is 
applied to a pulse clipper stage. Here 
the horizontal and vertical synchroniz- 
ing pulses are clipped off from the sig- 
nal and directed to a pulse separator 
network. After separation, the pulses 
are used to control their respective 


synchronizing generators. The genera- 
tors form saw-tooth voltages (or cur. 
rents) and by applying these voltages 
to deflection plates (or coils), the prop- 
er scanning action of the electron beam 
can be achieved. the 


In practice, gen- 
erators operate as continuous oscilla- 
tors, with the incoming synchronizing 


pulses triggering them off slightly be- 
fore the start of their natural cycle. 
Thus the units are forced to keep iy 
step with the received signal. 

The video portion of the television 
signal is amplitude modulated and as 
such is subjected to all the disturbing 
influences of this form of modulation. 
For this reason automatic gain control 
is generally incorporated to prevent the 
intensity of the reproduced image 
fluctuating too noticeably. 
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amplifier is the coupling system, shown 
in Fig. 1. This is a combination of 
straight resistance coupling and the old 
d.c. amplifier circuit. The video stages 





< 
> a 
Ss 


RIS RIS 














+6 o- 
COUPLING 


PACK 
— Be : = 


1—The 

















Fig. all-frequency coupling circuit. 
are coupled together through an ordi- 
nary blocking condenser, the ends of 
which are connected through isolating 
resistors to the terminals of a regulated 
power supply, referred to as a coupling 
pack. This results in the higher-fre- 
quency video signals—which are most 
liable to attenuation by the by-passing 
effect of the pack’s capacity to ground— 
being passed through the condenser. The 
isolating resistors (RI) are made very 
much larger than the first stage load 
resistor (RL) so she henseemnensnen of the 
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Photo B—A coaxial amplifier using the 6C22 tube, designed to operate at 490 megacycles. 
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coupling pack does not shunt the 
frequencies. 

At lower frequencies, where the coup- 
ling condenser would offer considerabi 
reactance, both terminals of the coup- 
ling pack are raised or lowered in volt- 
age by the same amount as the plate of 
the first stage, transferring the signal 
to the second stage through a path cor 
sisting of the isolating resistors and 
the pack itself. The region of transfer 
of signal from one path to the other is 
gradual and smooth, and the amplific 
response is uniform from high video fre 
quencies to d.c. 

Three video stages, using respectivel) 
a 6AG7, an 807, and two 807’s in pai 
allel, are followed by the first 6C22 
(fourth video stage). With an input 
of 180 volts and a gain of 3.5, it puts 
out a signal of 700 volts. 

The next stage—the final modulator 
is a cathode follower using two 6C22’s 


high 


The cathode-follower circuit is em- 
ployed because it supplies a driving 
source of low impedance which, with 


the negative feedback characteristic of 
the circuit, tends to preserve a flat fre- 
quency response in spite of the shunt 
ayeanes of the r.f. amplifier load. 
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A PORTABLE INTERCOM 


N intercommunication unit, port- 
A able-style, is one of the first gadgets 
to burst upon the postwar market. It 
contains a five-inch PM speaker with 
a voice coil matched to a carbon-ball 
mike, a double-throw single-pole switch, 
and a pair of dry cells. All component 
parts are housed in a tent-shaped metal 
cabinet with two grills cut into the face; 
one for the mike and one for the 
speaker. The switch is a slide type and 
is mounted between the mike and speak- 
er openings. 

The hookup is basically simple as 
shown in Fig. 1. The carbon-ball mike 
was used for greater sensitivity as it is 
doubtful whether a carbon-granule mi- 
crophone would be sufficiently sensitive 
to operate the PM speaker. 

An additional advantage of this unit 
ever other communicators is that it is 
portable to some extent. It can be used 
in the open field for a distance of about 
120 feet with little loss of volume, and 
since it does not depend on an external 
source for power, it can be quickly set 
up from apartment to roof for exam- 
ple, when adjusting FM or television 
antennas. Location of such aerials with 
respect to the transmitting antenna and 
to possible sources of “ghost” responses 
is important. Many schemes have been 
tried to get best polarization, ranging 
from the use of a complete radio trans- 
ceiver installation between receiver and 
roof to simply trying the set a few days, 
rotating the antenna a few degrees, and 
trying again. This intercommunicator 
offers another practical solution of the 
problem. 






; CARB 
S"DYNAMIC BALL A 
SPEAKER MIKE 


PRESS TO TALK 
a SPRING RETURN 
“TOLISTEN 
POSITION 


LIST'N 


TALK 





FIG. | 


When not in use, the batteries are not 
being drained. When one party presses 
the switch to the “talk” position, the 
batteries of the “talker’s” unit operates 
the speaker of the “listener’s” unit. The 
reverse occurs when the “listener” talks. 
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Nothing we can say about overwhelming- 
ly popular ""VOMAX" equals what its com- 
petent buyers say: 


“Will increase your profits . . . measur- 
in every type of receiver voltage. 
Vv MAX’ speeds work to give you more 


profit."' That's mighty sound advice from 
such experienced distributors as R. G. 
Welch Radio 


Sceli & Co., Hartford, Conn. 
Supply of ‘St. Petersburg, Florida, Radio 
Products Sales Co., Denver, Colorado. 


"Only with "VOMAX' can you measure 
every type of voltage in receiver servicing 

. no other instrument gives you this 
exclusive advantage."' So say Arrowhead 
Radio & Television Supply Co., San Ber- 
nardino, Calif., Northwest Radio, Duluth, 
Minn., Continental Sales Co., Newark, N. J. 


"All those vital measurements you've 
never been able to make before... 
can now directly measure r.f., if., a.f., 
a.c.... visual ynamic signal ‘tracing on 
operating receivers.'' So state Universal 
Radio Supply Co., Louisville, Ky., Radio 
Parts Co., Milwaukee, Wisc., Ware Radio 
Supply Co., Brockton, Mass., Evans Radio, 
Concord, N. H. 


* instantly acclaimed as the standard of 
comparison .. . carrying our highest rec- 
ommendation."’ What more can you ask 
... when it comes from Stan-Burn Radio 
& Electronics Co., New York and Brooklyn, 
ey Radio Equipment Co., Raleigh 

., Metropolitan Electronics and In- 
omnis Co., New York, Harvey Radio 
Co., New York, N. Y.? 


"Value far above $59.85 cost . . . superb 
quality of parts, husky construction... 
give-away price.'' Carries conviction when 
Mattson's of Richmond, Va, say it. 


These and over 500 more SILVER jobbers 
can supply your ""VOMAX"' promptly—the 
instrument the FACTORY recommends to 
all BENDIX RADIO distributors and deal- 



























































Measures EVERY Voltage 


More thon an “‘electr volimeter 
true a, 


pit iislsla Eels 


VOMAX is a 


tube every voltage re 


10maval <M it ugh 
wable rf diode 


olutely 


stable 


of full scale 


on 4°." D'Arson 
9 dc. volts polarity 


overload burnout on 


Substantial eather tas diale Maleate it Size only 123%" x 
73 


Send postcard for free catalog of measurement 
and communication equipment. 


OVER 35 YEARS OF RADIO ENGINEERING ACHIEVEMENT 


WE Mharde Sheer 


1200 «MAIN STREET, CONNECTICUT 


~ CORRECTION 

The article “Dummies Save Tubes, 
which appeared in the March issue, page 
437, contained an error in the place- 
ment of the drawings. The positions of 
the two drawings at the bottom of the 
page became reversed in the printing 
processes. The drawing on the left, hav- 
ing two 28-ohm resistors connected in 
series between pins 2 and 7, should have 
been placed over the caption: “(c) dum- 
my for 3Q5” and the drawing with the 
14-ohm resistor connected between pins 
2 and 7 should have been placed on the 
left of the column over the caption “(b) 
—0.l-ampere dummy.” 

Our thanks to Mr. Marcus H. Moses 
of New York City for calling this error 
to our attention. 
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20 Watt 6V or 110V 
Hi-Fidelity Amplifier 





@ Tubes: 2-68J7, 1-6SC7, 2-616G, 2-6X5 . 
@ Two Microphone inputs 


@ Separate control for tone, Phono, and 
each Microphone 


@ No switching necessary for battery or 
electric operation 


@ For two speakers 
YOUR cost... $81.00 


ACCESSORIES: 
2—PM12C Jensen 12-in. PM speakers $12.50 ea. 





1—33X Turner Crystal Microphone... 14.70 
1—MS-12C adjustable floor stand... 5.58 
2—Leatherette 12'' wall cases...... 5.10 ea 
Wes? Virginia's Write for All Standard 
Largest Radio Latest Lines Carried 
Supply House Catalog in Stock 











WE SELL: “DEALERS ONLY” 


SIGMON’'S 


CHARLESTON, WEST VIRGINIA 











MORE SMASH BUYS oc 


National Radio Distributors 


IMMEDIATE DELIVERY 
NEW POST-WAR SCOOP 


5 tube AC/DC Superheterodyne 
Radio Kit featuring built-in loop 
antenna, using 12SA 128K7 
128Q7, 50L6, 3525 ‘tubes. All 
parts brand and perfectly 
matched, Absolute satisfaction guaranteed, Complete in 
cluding cabinet and full instructions for P Manan. $13.75 
In lots of three. $12.95 
Mit Gf & Genteled tethes.5..0.00scccccsccccseasace 
SPECIAL—NEW MAGUIRE ARC—1 RECORD CHANGERS, 
precision engineered, single control knob, plays 10 12” 
or 2 Oo” records, stops automatically after last record 

layed. Extra lightweight pick-up arm, features cre I 
mounting and heavy duty rugged motor. 
PAC 100 PORT 








new 


ABLE RECORD CHANGER CASE, dark 
brown leatherette coverec Will accommodate above or 
any other make changer. Mounting panel 15%4” square. 
CY 6 60.65 0:60 6460606 6058 6 60 6069 00045 6008 $8.95 











RECORD L KI 
Model RP100 Com et 
Player including beautiful 
alligator or leather cor 
ered portable carrying case, 
motor, completely as- 
sembled 3-tube pause r 
using 12SQ7, 50L6, 
Crystal pickup arm, 
speaker 
former. 
ords w 
features ser ~ _ 
volume 
your cost, $25. 8 less tubes 
3 matched 
ates eee -$2.95 





Model RC30Q Same as above with NE Ww Ms aatutine Recc ord 


Changer and 2- a eres porta ur 
to match. Will take —12” or 12—10” recor as with ‘tid 
closed 


Coeccccesece $44.95 less tubes 
COMPLETE INSTRUCTIONS FOR ASSEMBLING 


Your cost . 





EXTRA SPECIAL!—BY-PASS CONBENSER a Ce 
sists bs Tubulars all 600 Volt) in_ the followi 
Of 006 O01, .02 03. .05 and .1 
~ A fully guaranteed. Per Kit $5.95 


Mid. Ail pit h 











Please include at least 25% witn C.0.D. orders. 
Write for New Free Catalog Now! 


National Radio Distributors 


1029n E.163 St., New York 59, N.Y. & 
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THREE-CHANNEL AMPLIFIER 
(Continued from page 607) 





/ On the other hand, we will devote more 





time and details to the interesting and 
unusual] features of the amplifier. 

The 1-megohm resistors R1 and R2 
isolate the three inputs from each other, 
preventing a mutual short-circuit. The 
condenser Cl has as its object the 
short-circuiting of the high and medium 
notes for its particular input. There- 
fore the 6F5 stage at the top of the 
schematic is the “bass” pre-amplifier. 
Its gain is regulated by the volume con- 
trol Pl. The condenser C2 prevents 
basses from reaching the grid of the 
6F5 directly below the “bass” input. 
Therefore, only mediums and highs pass. 


SY3 
BIAS CONTROLS 
ON-OFF SWITCH 


But, as we shall see, the highs will be 
attenuated further on. This stage con- 
stitutes therefore the “medium” pre- 
amplifier, controlled by P2. 

The output of these two stages is ap- 
plied, through a common volume con- 
trol P4, a 6C5 and a transformer, to a 
push-pull stage, using 6A5_ triodes. 
Their low internal resistance permits 
excellent reproduction of the basses. 
The negative feedback circuit R4, C4 
weakens the high notes, the condensers 
C4 being of low value (50uuf). The out- 
put transformer has two windings, the 
higher potential one being tapped to 
permit adaption to loud speakers of dif- 





ferent impedances. This arrangement— 
two 6F5’s, 6C5 and two 6A5’s—consti- 
tute the “bass and medium” amplifier, 

The low capacity condenser C3 (25 
uuf) permits only the highs to pass. To 
enhance this effect the cathode circuit 
of the 6J7 is decoupled with a condenser 
of only 0.1 uf (across 800 ohms) which 
reduces the bass and medium notes 
through degeneration. 

This stage constitutes the “high” pre- 
amplifier. Its gain is also independently 
controllable, by volume control P38. It is 
followed by a 6F5 and 6F6. 

The output transformer feeds a little 
speaker, of a small diameter intended 


5 6A5 ] 


BASS 


VOLUME MEDIUM j 


PLATE CURRENT METER SwiTcH HIGH 


only for the reproduction of the highs. 
Under such conditions, this speaker has 
a marked directional effect. To soften 
this effect, signals of lower frequencies 
may be fed (at low level) into the 
“high” amplifier. This has been done 
through use of the resistor R. 

Let us note also the milliammeter 
which permits rapid comparison of the 
plate currents of the 6A5’s, or measure- 
ment of the total plate current of the 
two; a feature which facilitates balanc- 
ing the push-pull stages and also gives a 
check on the condition of the amplifier. 

Reprinted by special arrangement from Toute 
la Radio, Paris, France. 








1. How does a radio wave react when 
focussed by a metal lens? See page 602. 

2. What is a television blanking pulse? See 
page 604. 

8. What is a nomogram and how is it used? 
See page 609. 

4. Can quartz crystals be used as super- 
heterodyne oscillators? See page 611. 


5. What is the band-width of a video 
plifier? See page 613. 


am- 





RADIO-ELECTRONIC QUIZ 


How thoroughly have you mastered the contents of this magazine? 
Try the following quiz as a test: 


6. How do radio-frequency power supplie: 
work? See page 616. 

7. How would you design a voltage divider? 
See page 617. 

&. What is the width of a television channel? 
See page 63% 

9. What is a two-dimensional radio? See 
page 643. 

10. What is the difference between a sniper- 
scope and a snooperscope? See page 651. 
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a Ie lw Speed: Chek Tube Tester 


MORE FLEXIBLE + FAR FASTER + MORE ACCURATE 


Three-position lever switching makes this sensational new model one 
of the most flexible and speediest of all tube testers. Its multi-purpose 
test circuit provides for standardized VALUE test; SHORT AND OPEN 
element test and TRANSCONDUCTANCE comparison test. Large 4" 
square RED «DOT life-time guaranteed meter. 





Model 2413 
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Triplett 


ELECTRICAL INSTRUMENT CO. s.vrrron, omo 


(ir) 
is another member of 
the NEW TRIPLETT 
Square Line 


we 
be 
yy 


Simplicity of operation provides for the fastest settings ever developed 
for practical tube testing. Gives individual control of each tube element. 


New SQUARE LINE series metal case 10" x 10" x 5%", striking two- 
tone hammered baked-on enamel finish. Detachable cover. Tube 
chart 8" x 9" with the simple settings marked in large easy to read 
type. Attractively priced. Write for details. 


























Additional Features 


@ Authoritative tests for tube 
value; shorts, open elements, 
and transconductance (mutual 
conductance) comparison for 
matching tubes. 

®@ Flexible lever-switching gives in- 
dividual control for each tu 
element; provides for roaming 
elements, dual cathode struc- 
tures, multi-purpose tubes, etc. 

®@ Line voltageadjustmentcontrol. 


@ Filament Voltages, 0.75 to 110 
volts, through 19 steps. 

® Sockets: One only each kind re- 
quired socket plus one spare. 

®@ Distinctive appearance makes 

impressive counter tester. 











TWO-DIMENSIONAL RADIOS 


ECENT war-time 

electronic circuit technique make 
it possible to virtually “print” a 
highly efficient circuit, complete with 
wiring, resistors and condensers, upon 
a ceramic plate. Batteries and tubes are 
soldered to the printed circuit to com- 
plete the assembly. The new develop- 
ment was announced in the April issue 
of this magazine. 

The new process, developed by Cen- 
tralab engineers, uses the silk screen 
method to apply “silver ink” to the 
ceramic surface. The “ink” hardens to 
produce a silver conductive circuit in- 
stead of the usual copper wire. 


developments in 


riat2 are CK-505AX 


: ee 


red 











A+L5V 
Fig. |—Circuit of amplifiers in the photos. 


Figure 1 above shows the diagram of 
a conventional two-stage amplifier cir- 
cult, using “hearing aid” tubes. This 
amplifier was used in the famous prox- 


RADIO-CRAFT JUNE, 


for 





imity fuze. In developing a technique for 
rugged miniature wiring circtits, for 
this application, the engineers came up 
with the “two-dimensional wiring” tech- 
nique. This development makes possible 
unbelievable reductions in the physical 
size of a radio circuit. To illustrate the 
drastic reduction in size, Photos A and 
B, contrast the conventional assembly 
of Fig. 1 and the same circuit with the 
newly developed technique. 

The smaller circuit is conspicuous 
by the apparent absence of condensers 
and resistors. The resistors are the 
small black lines which appear at the 
left of the tubes. They are made by 
screening a heavy paint, containing a 
large proportion of finely divided car- 
bon onto the surface. The resistance 
is regulated by the length, width and 
chemical composition of the printed 
lines. Using this method, resistors 
ranging from 3 ohms to 200 megohms 
have been produced. A resinous coating 
is applied to the resistor to protect it 
from the effects of moisture, thus mak- 
ing it stable under all conditions. 

The condensers are made from thin 
ceramic discs plated on each side with 
silver (Photo B). The capacity varies 
directly as the area of the plating and 
the thickness of the discs. It is possible 
to produce condensers by this method 
that vary in capacity from 6.5 uuf to 
.002 uf. 

Special solder must be used for con- 
necting power leads and tubes into cir- 
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a 
Photo 


fier in 


A—Ampli 

standard 
and in printed 
form#Photo B, be 
low — The same 
A two amplifiers, bot 


tom view. 


cuit. A solder having at least 2 percent 
silver content must be used to prevent 
the absorption of silver ink from the sur- 
face of the plate. A low-temperature bis- 
muth solder is used to fasten the tiny 
silvered capacitors to the silver leads 
bk.cause the heat used with normal sol- 
ders would fracture the ceramic discs. 


(Continued on page 647) 
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ON RADIO 
AND ELECTRIC 
SUPPLIES 


As old as Radio itself—as up-to- 
date as electronics — is Radio 
Electric Service Co. of Pa. Rely 
on an established house for parts 
and equipment from the biggest 
standard lines in the country. 


NEW SERVICE FOR “HAMS” 


Our main office features new show 
and display rooms plus SOU NDPROOF 
STUDIOS for your convenience. 


BARGAIN BASEMENT SPECIALS 


Visit our new main store “bargain 
basement” for special values. 


FREE ILLUSTRATED FLYER 


Scores of exciting values listed. Coun- 
try’s largest, most complete stock, 
Saves time, money and work. Ready 
for rush delivery. 


MAIL ORDERS FILLED PROMPTLY 


RADIO ELECTRIC 
SERVICE CO. 


OF PENNSYLVANIA 
N. W. Cor. 7th and ARCH Streets, 
PHILADELPHIA 6, PA. 


BRANCHES 
3145 N. BROAD ST., PHILADELPHIA, PA. 
5133 MARKET ST., PHILADELPHIA, PA. 
811 FEDERAL ST., CAMDEN, N. J. 
S.E.Cor. 4th & TATNALL, WILMINGTON, DEL. 
1042 HAMILTON ST., ALLENTOWN, PA. 
9 NORTH SECOND ST., EASTON, PA. 





' 

a 

P| RADIO ELECTRIC SERVICE Co. 

5 N.W. Cor. 7th & Arch Sts., Philadelphia 6, Pa. 
1 Gentlemen: Send me FREE copy of your latest 
; Flyer 

' 

1 NAME ..cccccceeserseseeseeseesesesesess 
| 

, ADDRESS ..ccccsccccseseesesessscseseses 
a 

’ CITY wccccccccccces ZONE....STATE....... 
* 

’. 
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TECHNOTES 


.... LOW RESISTANCE LEADS 

Save the flat copper “dial cords” from 
those old Atwater Kent receivers that 
you junk. Sections from them will make 
very nice low-resistance, flexible leads 


HY615’s and HY75’s used extensively in 
WERS transmitters now being convert- 
ed to 144 mc ham rigs. 
B. BUEHRLE, JR., 
Fergerson, Mo. 


. .. + EMERSON FU424 AND FU427 

A common complaint of these sets is 
low plate voltage and loss of filament 
voltage. The filaments of the 1.4-volt 
tubes are heated by the cathode current 
of the 117P7 (pentode section) passing 
through them. 

An open input filter condenser will be 
found to be responsible for the troubles 
and will have to be replaced. 
| STANLEY RUTKOWSKI, 

Erie, Penna. 


....+ WESTINGHOUSE M 108, M 112 
When these models are subjected to 
humid air for a length of time, it will 


very bad. This condition is caused by 
the voice coil coming loose from the 
speaker cone and may be cured by apply- 
ing speaker cement freely where the 
voice coil and cone join. 

A. K. MEMON, 

Karachi, India 

(Note that such troubles are more 

likely to occur in hot humid climates 
such as the writer’s.—Editor) 


. «+» ATWATER KENT 46 

A “dead” set may be the result of the 
voice coil leads on the speaker cone 
breaking loose from the flexible leads 
from the output transformer. Cinecking 
and resoldering can be done without re- 
moving the cone. 


B. BUEHRLE, 
Fergerson, Mo. 


.... SPEAKER REPAIRS 
In speaker repairs where it is nec- 
essary to remove the paper cone, lacquer 
thinner, which may be purchased from 
most paint stores for about fifty cents 
a quart, may be used. Place the speaker 
face down in a tin pie plate and fill with 
thinner to a level that just covers the 
speaker rim. After soaking about twenty 
minutes the cone is easily removed. 
Many plastic parts that have warped 
may be straightened by dipping in hot 
water and bending back to their original 
shape while flexible. They will retain 
their shape when cool. 
HUBERT WATKINS, 
Gulf port, Miss. 





ee 


Se ee ee ee .... PHONO PICKUP HINT 


I have often had trouble putting a 
new needle in a phono pickup head. This 
is especially true of heads that cannot 
be raised high enough to view the needle 
hole. Try laying a small pocket mirror 
under the head and the job becomes an 
easy one. 

HOWARD SCHLIEF, 
Fairfield, Pa. 
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Civilian Radio Jobs Wanted 
FREE WANT-AD SERVICE 


By Former Soldiers, Sailors, Marines 


Radio-Craft offers its help-wanted columns 
free for the use of honorably discharged men 
in the armed services. State the type of posi- 
tion you seek, preferred locality, your ex- 
perience, education, and other details. Con- 
fine ad to 50 words, or less. Supply name and 
address. Army veterans send section number 
or photostat of discharge paper. Navy men 
send photostat of discharge paper. Address 
Rapi0-CrRAFT, Classified Ad, Dept. 25, West 
Broadway, New York 7, N. Y. Your ad wil] 
contain a box number and replies will be for- 
warded to you. 





AVAILABLE 


BROADCAST STATION looking for experienced 
technician or chief, contact Louis Tulchin, 478 Er 
pire Bivd., Brooklyn, N. Y 

ELECTRONICS; marrie i; trained; desires cha: 
as jr. engr., technician. R Kaha, 2935 Ocean Park 
way, Brooklyn 24; DE 25 

ELECTRONIC TECHNICIAN: 2% yrs. Navy; 
ores pos. lab. tech. or electronic maintens ance repair 
F. apko, 278 Hawthorne Ave., Yonkers, N. Y 
ELectRONCS TECH.—2% yrs. civilian experience ; 
2 yrs. Navy Radio- Radar, Plectronics, Married. Roy 
Segal, 319 W. 94th St New York 25 

RADAR MAINTENANCE Repairman, also radio 
technician, — army civilian exp. 8S. Emme 
1285 Brook Ave., Bronx 56 

RADAR-RADIO MECH., 3 yrs. Army exp., 1 
tical instructor married; 2 yrs. coll. M. Stark 
3118 Brighton 4th St., Brooklyn 24 

RADAR TECH.; 3%2 yrs. exp., excellent 
training, latest : 1 

612 Argyle Rd., 
RADI 


electron 
. Loran. 1. Gerste 





; 3 yrs y; ra radar; civ. exp.; repair 
and technical ability. 1. sndel, 1218 Hoe Ave 
Bronx 59 
RADIO Repair and Salesm an 21; prefer over 
counter sales ; 40 hr.-$40. M. Baker, 1: 302 Ave. K 
Srooklyn 30 
RADIO MECH.: yrs. Army exp.: willing to sta 
as trainee or helper. L Brown, 323 Alabama Ave 
srooklyn 7 
RADIO rng ok 16 mos. instructor, GCA bl 
landing = t 2 exp. J. J. Ehrlich, 521 E. 135 
Street rk 
RADIO OPER. Young 2/e teleg “s ; on the j 
ya? K acceptable Y. Shieber, 3204 Holl 

Bronx 6 
RADIO PARTS AND SUPPLIES inside salesma 
some — a Jc : wit h future. Walter Cohn, 12¢ 
Gerard Ave ew York 52 is 


RADIO- RADAR TECH.—3 years Navy; Desir 
position in television, UHF, FM. A. Levine, 4 
Christopher Avenue, Brooklyn 12, N. Y ; 
RA DIO AND RADAR Mechanic: Graduate of two 
U.S. Army radio schools. 20 months radio and 
electrical service overseas. Desire position with 
Airline Co. as a radio and radar shop mechanic 
Joseph O. Torgerson, Parshall, North Dakota 
RADIO- RADAR TECHNICIAN, 2 years Army, 
years civilian exp. Attended RCA Institute as we 
as army radio and radar schools: Familiar all test 
equipment, can drive. Seeks position in laboratory 
or servicing. O. Berenberg, 953 Anderson Avenue 
Bronx 52, N. Y. JE 7-1626 

RADIO-RADAR mechanic: 3 yrs. Army exp. as 
mechanic-instructor. A. C. Rachman, 8807 Ave. A 
Brooklyn 3. DI 2-8907 

RADIO REPAIR TRAINEE; 2 yrs. AAF Radio & 
Radar; Radar instructor 1 yr. H. Rice, 156 Varet 
St.. B’klyn 6 

RADIO REPAIRMAN—Wirer; civ., Army exp.; 
desires perm. job: chauf. license. H. P. Rubien 
120 W. 175th St.. N. Y. 53 

RADIO REPAIR exp.: service school; desire to 
learn more in allied field, chauffeur’s license. H 
Oken, Box No. J2, % Radio-Craft, 25 West Broad 


Ww. } ‘ a ae 

RADIO TECH.; 4 yrs. radio maint., exp’d repairs 
a eae sales service. B. Lieberman, 164 
E d St Brook yn 30; BS 5-1589 

RADIO TECH.; married; exp. radio sales and serv 
ice; electrical appliances, repairs. J. Schoenes, 94 
Blake Ave., Brooklyn 12: DI 6-1325 

RADIO TECH.; exp.; radio, teletype equip., rad 

training lesires pos. N. Vart ibedian, 31-42 35 

St lan g Island City 3; AS 8-6079 

RADIO TECH., Comm. radi telephone l/e F.C. 

lic., any opp. in radio. B. Dane, 2115 Walt 


Ave., Bronx 53 

RADIO ge agg ae ne Ist class Phone Lic 1 
sires work in bro lcasting | studio or trar 
mitter. A Shelnbers 5 54 St., Brooklyr 
RADIO TECHNICIAN; exp. Army Ra 
Station; 2 yrs one “ge S. Bernard, 571 1} 
170 St y 

RADIO- TELETYPE. Bin glo Channel repairman 
ceivers, equipment, 3 Ss pnal sh ss. Frede 
Cass, Jr., 232 Hami Ito Si Gene ; 





a, 

RADIOTELEPHONE OPERATOR. Hoias irst cl 
FCC license. Graduate Natio ~4 Radio Ins “7 Arn 
exp. as Chief Electrician Ma 1¢ Maintenance ar 


Repair. Desires suit able me ttion with future. Joset 
Damroth, 1494 University Ave., Bronx 52, N. Y 
RADIOTELEPHONE Tech. 1/e, F.C.C. lie., broad 
casting and teaching exp., anything radio. Fr 
to travel. L. Tulchin, Box No. J-1, % Radio-Craft 
25 W. Broadway, New York 7, N. Y¥ 
TECHNICIAN, Radio and electrical appliances. ¢ 
yrs. Army exp., installing and maintaining high 
and low frequency equipment for Alaska Communi 
cation System. Licensed amateur, code speed 25 
Can type and drive car or truck. Seeks employment 
with manufacturing concern offering possibilities 
for future. 33 yrs., married, 2 dependents. M. J 
Martin, 12 No. 19 St., East Orange, N. 

RADIO TECH.; B.S.; 1/c radio tel.; lic. Army 
instr.; rec. and trans. H. Mertz, 1801 Bryant Ave., 
Bronx 60. 
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H. F. Wideband Amplifier 


POSTWAR video amplifier design is 
demonstrated in the illustrated compact 
high-frequency amplifier, manufactured by 
Sylvania Electric Products, Inc. Supplied 
for center premeentie between 30 and 70 
mc. with any bandwidth from 2 to 10 mc., 
these sets are designed particularly for use 
as if. amplifiers in u.h.f. and s.h.f. re- 
ceiver applications. 

These units are well worth study by the 
serviceman and technician, for, with modi- 
fications for various applications, t they are 
typicé al of what will appear in many kinds 
of high-frequency broadcast, television and 
communications apparatus. 


This is the amplifier whose circuit is pene in the diagram below. 
it does not differ greatly in appearance from ordinary equipment. 


A typical amplifier has an overall gain 
of 100 db with a center frequency of 60 
me and a half- -power bandwidth of 9.0 mc. 
An external gain control is easily provided. 
Unless otherwise specified, < 1 standard 500 
ohm input impedance is uated. The out- 
put stages are cathode followers designed 
to operate into impedances of 75 to 100 
ohms with voltages ranging from 0.5 to 
2.0 volts, negative or positive. 





Video amplifier technique appears in the 
low plate resistors, high-frequency grid 
chokes, special chokes in the filament cir- 
cuits and other features readily noticeable 
on the schematic. Gain per stage is low— 
thus eleven tubes are required for the 100- 
decibel gain. 

The video detector may take one of sev- 
eral forms according to the special appli- 
cation of the amplifier. In broad-band cir- 
cuits the frequency characteristics of the 
rectified video components will be such that 
the output at 8 me will be reduced not 
more than 3 db from the output at 1 me. 
These amplifiers will thus pass a square 
top pulse having a 
duration of 0.15 mi- 
cro-second or great- 
er witsh negligible 
frequency or phase 
distortion, making 
them particularly 
suited to television 
receiver applications. 

Either single-end- 
ed or balanced input 
circuits are supplied. 
The balanced input 
circuits are designed 
to use with dual in- 
put systems and will 
distinguish between 
in-phase and out-of- 
phase signals from 
two channels. In one 
such unit this dis- 
crimination is 33 db. 

The unit, as may be seen from the photo- 
graph, differs little in appearance from 
more conventional apparatus, the only ex- 
ternal signs that distinguish it from an 
ordinary amplifier being the special small 
chokes. 

Power supply for a typical amplifier in- 
cludes + 105 volts d.c. at 90 ma, + 300 
volts d.c. at 20 ma, and 6.3 volts a.c. or 
d.c. at 1.7 amperes. External gain con- 
trol requires 0 to —12.5 volts d.c. 1.5 ma. 





| York 17, 


| Radio Institute, 101 








OPPORTUNITY AD-LETS 


Advertisements in this section cost 20 cents a word 
for each insertion. Name, address and initials must 
be included at the above rate. Cash should accom 
pany all classified advertisements unless placed by 
an accredited advertising agency. No advertisement 
for less than ten words accepted. Ten percent dis 
count six issues, twenty percent for twelve issues. 
Objectionable or misleading advertisements not ac 
semted Advertisements for July, 1946, issue must 

ach us not later than May 23, 1946. 

Radio- Craft © 25 W. B’way © New York 7, N. Y 











MAGAZINES (BACK DATED) 

arts. Books, booklets, 

log 10c (refunded). 
a Se 


FOREIGN, 
subscriptions, 
Cicerone’s, 863 


DOMESTIC, 
pin-ups, ete. Cata 
First Ave., New 


AMATEUR RADIO LICENSES 
and theory preparation for passing 
aminations. Home study and resident 
West 63rd Street. 
ad on page 660 


COMPLETE 
amateur radio ex- 
courses. American 
New York City. 


CODE 
See our 


CORRESPONDENCE COURSES AND SELF-INSTRUC. 
tion books, slightly used. Sold. Rented. Exchanged, All 
subjects. Satisfaction guaranteed. Cash paid for used 
courses. Complete information and 92-page illustrated bar- 
gain catalog Free. Write—NELSON COMPANY, 
2-39, Chicago 4 


SURPLUS RADIO 
equipment. New and 
bridge, 312 Canal St., 


AND ELECTRONIC PARTS AND 
used. Write for free list. High- 


New York City 13 


“REFRIGERATION SERVICE 
commercial, Construction 
trouble shooting, 

illustrated, $2.25 
books on technics, 
catalogue. Modern 

West 42nd St., Ne 


? MANUAL” 
operation 
replacement, 
postpaid 
radio 


Technical 
w York 18 


DOMESTIC, 
installation, testing 
repair, etc. 300 pages; fully 
Money back guarantee. All 
television, homecrafts. Free 
Book Co., Dept. MRC, 55 





YOUR NEW FREE CATALOG IS READY! 
Catalog lists hard-to-get radio parts and books. All avail 
able for immediate shipment. Send today to: Radionte 
i. Co Dept. N6, 170 Nassau St New York 
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PLANS 1-TUBE DD 
miles), including “R 
I-b, San Carlo 


RECEIVER (SW RECORD 
tadiobuilder 25¢. Labor 
California 


7000 
atories, Bou 





LOUDSPEAKER WILL PLAY ON CRYSTAL 
tor handbook tells how—build your 
arrival pay postman 9%c plus postage rn. G 
47-25 44th St Woodside, L. I Ss 


‘a or 


own, Sen 


$ 
M iddle sen, 





ONE-TUBE RADIO 
locals; manual gives 
arrival pay 
47-25 


PLAYS SPEAKER ON 
circuits, instructions. Send $1 


postman 9%¢ and postage. R, G. Middleton, 
44th St., Woodside, L. L, N. Y. 


ALL 





GOWT SURPLUS AMPLIFIER, IN 4”: 
wrinkle finished brand new, with tubes, input te 
TF7, output 2—7C5's, full wave rectifier 7Y4, with trans- 
former, all mica condenser coupling. Shipped in original 
carton, Parcel Post prepaid, $4.95. Lyell Hardware and 
Lumber Co., P.O. Box No. 13, Rochester 11, N. Y¥ 
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That’s a Buy 





“T AB’ —_|| 





NEW U. 
UNIT. 
6°x9'/4"x4/n” 


“TAB” 
Loctal tube | 





readable at all 


design housed 


points. 


LE 3/SP Sig C 


volts 





rv 


ELECTRONIC VOLT-OHMMETER BRAND 
S. ARMY TYPE |-107-F PRECISION 
Rugged steel 
leather carrying handle. 
Simpson 4” highly damped 400 microamp Almico 
meter. Clear visible scale, large numerals, easily 
All voltage ranges ten 
05 v 
; 4 volts je 


case 
Conta.ns 


to 10 megohms 
.) Unit complete with 3 jest 
leads; batteries and instructions. Cost 
special $29.70. sy gow 


v.M 








C’'DENSER WE new uprt.mtg. 500MFD-60WV 
CONDENSER WE oil I6MFD-400V Two for 
CONDENSER KIT 24 midget oil Cornell Dub. 

8 each size 1&24&3 x. OSMFD-300WV Gvt. ins. 
COND. GE pyranol 4MFD-600VDC wkg 2 for 
COND. GE pyranol 2MFD-2000VDC wkg 2 for 
COND. Wstghse 2MFD-5500VDC wkg (LP$75) 
SOCKET Heavy duty 50 watt steatite Ins. 2 for 
SOCKET Amphenol safety UX 77A-4TN 10 for 
SOCKET DiHeptal C’Ray & mtg.ring HF ins. 
CRYSTAL diode 1 N2i & holder Two sets ea. for 


DUAL Condsr. 


CATHODE Ray Tube new gv’t. insp. 3BPi 
CATHODE Ray Tube new 5APIi, BPI, 
RECTIFIER GE 872 new G’insp. 
WE 115V60Cpri, 


Var. 2-10mmf H 


BP4... 
(LP$7.50)... 
650VCT300ma: 5V3A: 6V5A 


CRYSTAL & HOLDER LO DRIFT out any 

freq. 2to9MCS active ose. gtd. @ $1.75, 4 for 
CRYSTAL mtd aircraft 1000KC Std. .02% aecy 
Jennings VC50 vacuum conds’r 50MMF-20000V 


866A new 


G'insp 


@ $1.45, 


two 


for 





Coeteipocane Conversion Kit BC 412 contains all 


s 
Additional eng 


raved dialplates 


‘or sweep circuits including diagrams. 


Complete Kit all parts and dialplates 





Eimac 304TL used L.N. tested guaranteed 
634 Tube RCA new gv't. insp. 


Micro wave 
Television 


F. 
Micro- aw ar leaf type 10A. 
G.E. 4 RF. T 


RELAY 
Getay genet 
ELA 


CHOKE &. E. 


A 
x 
> 


TR 


Ceres oS 
SmeeeaS 
o0<<<°az 
"OSS _o%m< 

(7 

4 

= 


CONDSR Aerov 


5 Ward L 
4HY.! 
115V60C pri.5V26A_ Sec.Hv.ins.. 


Rotatable 


WE. 3500 ohms. 


2A.30 ohm wt. 


(LP$8.35) 
ant. with coaxial center. & mtg brkt. 
UHF coupler ’ 
125V SPNO 3 for 1.00 
rmomtr 0-1A. 2/2” B’ Case 
Sige ‘ube dual 40 MFD I50WV “thirty for 
ac or HK VT 127A with connectors. . 
DAVEN SWITCH 13 circuits 25 amp. .* 
HEINEMAN mag. circuit bkr. 20A o 

sen. sigma 5AH 200 oh 


. 1I5V60CY 20A.Cts. 


10 Ibs.. 


» G E 2000V 1000 ohm 2/2” 


ox oil IMF DIOO00V 


iva" 


wko 


2 for 


MTR. 301 Weston 4000V 1000 ohms 
TMTR. 301 Weston 10000V 1000 ohm 
LTMTR. NA33 Wstghse 150V 22” B’ S 
1 miniature Ima G’insp. 3 
pyranol ee eee ee ene 2 pa R. 
CO-Axial 52&720hm RGB&Ilu cable 100 ft.... 


oa X 4 


-95 
3.95 


12.00 





Brand New 


Two 


in overseas 
115v. 60 ey. 


Cost gov't $ 





Kenyon tt5Sv. 


Ship. wt. 40 Ibs. 
units 6400 v. Yaamp. 
“TAB” priced $18. 


AUTOSYNS BEND! 
Brand new gov't sealed and inspected packed 


cans, 
operation 


90 each. Wt. 5 Ibs. 


special two for $18, 


TRANSFORMER love Oey. toe 
cy 
Yaamp. Bargain “‘TAB’’ Price $9.75. 


sec 


c.T. 


x 


synchro-transmitters y 
. Continuous heavy duty. 
Precision accuracy made for gun-fire control. 
each. ** 


3200v. 





TAB” 








$1 Min. orders FOB, N.Y.C. Add’ Postage - orders 
for cata- 


and 25% =. 


log 300. Don’t 
limited. Buy thru 


wait. 
“TAB” 


and save. 


WHitehall 3-3557. Send 


“TAB,’’ Dept. RCG 
Six-A Church Street, New York 6, N. Y. 


rush’ orders as quantities are 


























Available Radio- Blectrenic Literatere’ 


Manufacturers’ bulletins, catalogs and periodicals. | 
A SERVICE FOR RADIO-CRAFT READERS: In order to save your time, 


postage and incidental work in writing a number 
manufacturers to secure the various bulletins offered, proceed as follows: 


On your letterhead (do not use posteards) ask us to send you the litera- 
ture which you designate. It is only necessary to give us the numbers. We 

will then send your request directly to the manufacturers, 
will send their bulletins or other literature directly to you. 


of letters to different 


who in turn 











224—THE LIGHTHOUSE TUBE 


Published by General Electric Com- 
pany. The story of the new disk-seal 
electronic tube, known as the “Light- 
house Tube” and its specifications are 
given in publication ETR-7. This 
pamphlet describes the basic principles 
of design and operation of the tube and 
its advantages in the fields for which it 
is designed. The tube, now released from 
war applications, will be applied to tele- 
vision, FM radio and other fields in the 
ultra-high frequency spectrum.—Gratis 
to interested parties 


225—THERMOCOUPLE DATA BOOK 

Bulletin S2-6, published by Wheelco 
Instruments Company. A _  31-page 
booklet of data on thermocouples and 
accessories. Complete with engineering 
drawings of all types of thermocouples. 
This data book may also be used as a 
catalog of the equipment and acces- 
sories handled by Wheelco Instruments 
Co.—Gratis 


226—CANNON CONNECTORS 

Sixty-four pages of material on many 
types of connectors, dust caps and re- 
ceptacles is available in bulletin “K,” 
published by Cannon Electric Develop- 
ment Co. This bulletin is illustrated and 
complete with dimensional drawings.— 
Gratis 


227—SHALLCROSS CATALOG 

An eight-page booklet describing the 
types of precision resistances and decade 
boxes available from the Shallcross 
Manufacturing Co. This catalog is of 
interest to electrical engineers, physi- 
cists, and manufacturers of electrical 
equipment.—Gratis 


228—HIGH VACUUM EQUIPMENT 
An interesting catalog by Distillation 
Products, Inc. Of interest to electronic 
engineers and physicists. It lists the 
various types of vacuum pumps and 
gauges necessary for high-vacuum 
work.—Gratis to interested parties 


229—OHMITE CATALOG 

A 16-page catalog published by Ohm- 
ite Manufacturing Company. Lists 
wire-wound resistors available from 1 
to 200 watts with rheostats running to 
500-watt capacity. Also included are 
volume controls, including special types, 

f. chokes and dials.—Gratis 


| 230—KENYON TRANSFORMERS 


A general catalog of transformers 


manufactured by Kenyon Transformer 





a 


RADIO-CRAFT 


Co. The transformers listed are those 
applicable to practically all phases of 
radio and electronic work. This catalog 
includes five pages of charts and graphs 
of value to the engineer or serviceman— 
Gratis 


231—REED FREQUENCY METERS 
Bulletin 1770 contains 16 illustrated 
pages describing the Frahm Vibrat- 
ing-Reed Frequency Meter as manufac- 
tured by James G. Biddle Co. These 
meters are manufactured in switch- 
board, portable and miniature models.— 
Gratis 
232—LABORATORY OHMMETERS 
Precision ohmmeters described in 
Bulletin 1805, published by James G. 
Biddle. These instruments are of inter- 
est to electrical engineers as well as 
telegraph and telephone maintenance 
men,—Gratis 


233—PIEZO-ELECTRIC CRYSTALS 
A seven-page catalog, of interest to 
engineers and amateur experimenters, 
issued by Crystal Research Labora- 
tories, Inc. It describes the various types 
of crystals developed by the firm. Crys- 
tals are available for all applications, 
including supersonics.—Gratis 


234—ELECTRICAL THEORY 

Part 3 of a series on the theory and 
applications of electronics is published 
by Kuhlman Electric Co. This well- 
written booklet is illustrated with vector 
analysis diagrams of oscillators 
other circuits.—Gratis 


and 


235—RECORDING DEVICES 
A seven-page catalog, issued by Pro- 


duction Instrument Co. Includes a num- 
ber of counters which have many appli- 
cations in production. These counters 
are made to indicate the number of 


units or pulses produced as well as the 
number of revolutions or turns 
have been applied to a coil-winding ma- 
chine. Time totalizers and switches fo: 
actuating electric counters are also in- 
cluded in this well illustrated cata 
—Gratis 


236—PLUG AND SOCKET CATALOG 

An illustrated catalog of sockets and 
plugs applicable to radio and electronic 
equipment, published by A. W. Frank- 
lin Manufacturing Company. The illus- 
trations of sockets and plugs are ac- 
companied by working drawings and do- 
scriptive material.—Gratis to interested 
parties 
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TWO DIMENSIONAL RADIOS 
(Continued from page 643) 








In actual construction, the resistors 
are printed on one side of the plate and 
the condensers are wired to the other. 
Fig. 2 shows the method of connecting 
the portions of the circuit on opposite 
sides of the plate. For clarity, the parts 
have been drawn in symbolic form be- 
tween the connecting points. 


OUTPUT 








Fig. 2—"Wiring Diagram" for printed radio. 
This new method of circuit design 
makes it possible to print coils for ultra- 
high-frequency circuits directly on the 
plate. Such coils have a Q of 150 to 200. 
Although this technique is not appli- 
cable to the production of complete re- 
ceiving or hearing aid sets, it may well 
be applied to unit portions of the cir- 
cuits, such as resistance coupled ampli- 
fiers and simple control circuits. The 
small units may be replaced in a defec- 
tive circuit almost as easily as a tube 
is changed today. The effects of this type 
of construction may soon be seen in 
smaller radios and hearing aids which 
will be more reliable and more easily 
serviced than the best sets today. 





R.F. POWER SUPPLIES 
(Continued from page 616) 











lished in the Proceedings of the I.R.E. 
April 1948. Sylvania pointed out the 
possibilities of such a circuit in connec- 
tion with their 28D7, a tube intended to 
work with a plate voltage of 28 to 32. 
(Sylvania News, Jan, 1944.) Curves 
showing an output voltage as high as 
200 (at 1 milliampere) and currents as 
high as 6 milliamperes (at 100 volts) 
were shown; plate input in each case 
being 28 volts. An article on this type 
of power pack appeared in the August, 
1944 issue of RADIO-CRAFT, with a 25A7 
instead of the 28D7 which was not easily 
obtainable, at least at that time. 
There would appear to be definite 


field for power supplies of this type 
In a number of applications where 
moderate current is required, whether 


the voltage be high or low. 


Two types of dry cell batteries devel- 
oped by the U. S. Army Signal Corps 
during the war, replace nearly the en- 
tire line of dry cell batteries for low 
temperature operation. These batteries 
operated reasonably well down to 40 de- 





grees below zero. 
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RADIO DIAL BELTS 


A J.F.D. CREATION FOR JOBBERS & SERVICEMEN 
Standard Equipment with Set Mfgrs. 


Because: |. Smooth Buna S synthic rubber on outside cover 
2. Rough finish on inside 

3. Resistant to atmospheric changes 

4. Positive grip on shafts and pulleys 


Packed in servicemen’s kit of 25—50 & 100 belts 
. The sturdy metal container and 64 page belt man- 
This ual and measurement chart FREE with each kit 


























re USE THE BELT THE MFGRS, USE, 
' 
FREE NOTE TO SERVICEMEN: 


64 page Belt Manual FREE for the asking 


J-F°'-D:- MANUFACTURING CO. 


4111 FT. HAMILTON PARKWAY * BROOKLYN 19, WN. Y. 





This unit fulfills an extremely important 
need for general utility portable service 
equipment. It has wide range coverage for 
both a-c and d-c measurements of voltage, 
current measurements on d-c and the popu- 
lar ranges on resistance. 

The UM-3 is designed to clearly 
all the functions which aid in the 
prevention of application of high 
voltages when preparing for cur- 
rent or resistance measurements. 
Other G-E units for better ser- 
vicing include: Tube Checker 
TC-3, Unimeter UM-4, and Oscil- 
loscope CRO-3A. 


For details write: Electronics 
Dept., Specialty Division, 
General Electric Company, 
Syracuse, New York. 


indicate 


GENERAL) mo 
ee tLECTRIC 


Electronic Measuring Instruments 
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IT'S NEW! 
EXCLUSIVE! 
READY NOW! 


WRL GLOBE TROTTER 


TRANSMITTER KUT 


25 Watt Output 
The Sensation 
of the Year! 


Cat. No. 70-300 $59.95 


Complete including all parts, chassis panel, 

lined cabinet, less tubes, coils, and meter, 

Cat. No. 70-312 Kit same as above, wired by our 
engineers $ 





stream- 


Complete kit of 8 tubes Cat. No. 70-314......$5.95 
3 in. meter Cat. No. 70-318. ........000.-. 4.95 
Coils, per set, any band Cat. No. 70-316...... 2.95 
Crystals, 40-80 meters, mounted Cat. No, 

70-322 ea... 2.65 


Quality crystal mike and stand Cat. No. 70-320. 9.45 
Here is the latest, most outstanding transmitter value 
on the market today. The WRL Globe Trotter is capable 
of 25 Watts output on all bands from 3500 KC through 
28 Megacycles. Incorporates the Tritet Oscillator us- 
ing a 40 metal X-tal and providing sufficient drive at 
10 meters for the 807 final; Heising choke modulation; 
three bands, all pretuned; 10, 20, and 80 meters; 


metering provided for both oscillator and final stages; 
two power suppliers, one for 807 final and modulator 
tubes, one for speech amplifier and oscillator stage. 





Extra Special 
NEW BC 348Q 


SURPLUS 
RECEIVERS 


including Steel case, less speaker 
8 rere Tere $85 


Here is one of the hottest war-surplus receivers that will 
be available, 9 tubes, 2 RF stages, 3 stages of IF 
amplification. Frequency range, 200 to 500 kilocyeles; 
1% to 18 MC in four bands. Weather and aircraft 
bands, and all ham bands, except 10 meters. 
Here are just a few of the many well-known receivers 
offered by Leo: 

Hallicrafters S-38 39.50 Hallicrafters SX-25 94.50 
Hallicrafters S40 79.50 Hallicrafters SX-28A 223. 
RME 45 186. Hiallicrafters S41G 


f Serre 33.50 
National NC 2-40C 225. HammarlundHQ-129X 129, 
Trade-in plan and easy terms 





WRL MULTITESTER 


Steel case with $1875 


30-60% angle 
Cat. No. 16-491 
Less Leads .. 

Handles AC DC Voltmeter, DO Milliammeter, high and loe 
range Ohmmeter. 3°’ meter with sturdy D’Aronsval movement. 
Bize 544x8x3\%. 

A complete stock of tools, replacement parts, test equipment, 
intercom and public address systems . . . everything for the 
@rogressive service dealer. 


FREE! OUR LATEST FLYER 


Packed with real 
electronic, and 
dise. 
Giant Radio Map 

(size 3\/, ft. x 4!/, ft)...15¢ 


buys in radio, 


Address Dept. RC-6 
Council Bluffs, lowa 


ass ie 
~ 
ad ee 
* 
LABORATORIES INCORPORATED 


Formerly Wholesale 
Radio Laboratories 
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REDUCING HUM LEVELS 


(Continued from page 619) 





general merchan- 


Handy Tube-Base Calculator. .25c | 








The speaker field resistance in Fig. 2 
might be, in many cases, 400 to 500 
ohms. If a low resistance choke having 
a d.c. resistance of 80 or 100 ohms is 
put in the circuit, as shown in Fig. 3, 
the d.c. voltages will not be affected to 
any considerable extent but the hum 
level will be greatly reduced. The choke 
alone will help in reducing hum, but if 
an extra filter is added, C,, which may 
be 16-uf, the hum will be still lower. 


CHOKE FIELD 


cin come co 


t 


Fig. 3—A low-resistance choke will cut hum. 








im 


In a.c. sets using full wave rectifier 
power supplies, the hum output of the 
B supply may be very low since the 
ripple frequency is 120 cycles and the 
filtering can be made efficient. The hum 
due to an unbalanced filament circuit 
may then be more important. In Fig. 4, 
a tap is used on the filament winding 
and may give satisfactory results with 
such tubes as the 45, 47, 2A3 and 6A3. 
An improvement will sometimes be pos- 
sible if a centertapped resistor or a 
potentiometer arrangement is used. In 
Fig. 5, the use of a potentiometer is 
indicated, permitting an electrical bal- 
ance in the filament circuit. 


47 









~ FIL.SUPPLY 





Fig. 4 (left)—Hum may arise from an off- 
center transformer tap in older receivers. 
Fig. 5 (right)—The centering resistor was 
well known as a “humdinger” in its heyday. 


In many sets, a push-pull output is 
used. A common cathode resistor is em- 
ployed and no attempt is made to get 
a good balance in the output stage— 
essential for minimum hum and distor- 
tion. By using separate, adjustable re- 
sistors, as shown in Fig. 6, the balance 
and correct bias voltages are obtained. 
The maximum resistance of each bias 
resistor, that of R, or R,;, would be about 
twice the value of the original cathode 
resistor. Cs and C; are not very critical 
in capacitance values and could be rated 
at 20-uf and 50 volts each. Condensers 
rated at 150 volts could also be used. 
The cathode resistances would be ad- 
justed until equal plate currents, lL and 
I., flowed in the primary of T. The cur- 
rents would be indicated by low resist- 
ance d.c. milliammeters placed in series 
with each half of the transformer. 


LOW RESISTANCE CHASSIS 


The importance of using a low resist- 
ance chassis can be seen by referring to 


RADIO-CRAFT 


Fig. 7. In some sets, one side of the fila- 
ment winding is grounded to the chassis, 
say at point 1. The filament of the am- 
plifier tube VT may be connected to 
chassis ground at point 5 and directly 
to the winding, C, at 7. If the chassis 
resistance between 3 and 4 is appreci- 
dble, a hum voltage may act in series 
with the grid of the amplifier tube and 
be greatly amplified, especially in high- 
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Fig. 6—Individual bias for push-pull tubes. 


gain circuits. If the circuit is an rf. 
type, hum modulation of the r.f. may re- 
sult-and then the hum will be heard due 
to the demodulation action of the second 
detector. By placing the grid return at 
3, close to 4, a hum reduction may be 
found in some cases. Also, running a 
wire from 1 to 5 may prove helpful, 
instead of depending on the chassis as 
a conductor for the filament circuit hum 
current. Similarly, running C, not to 
point 2 but directly to point 1 is good 
practice. C. should not go to 6 but to 1. 
In this way, stray chassis currents can 
be reduced. Too many servicemen, in 
putting in a filter condenser, just look 
around for any old place to hitch the 
replacement unit instead of giving some 
thought to the matter. Note that the 
condensers in the primary circuit of the 
power transformer should be connected 
to a common point on the receiver chas- 
sis. If they are connected to two differ- 
ent points, hum may be heard. 
Another important factor is a! 
equal reading for each plate of the ree- 
tifier when testing the tube. The read- 
ings should be reasonably close together, 
a variation of 10% being maximum. If 
the plate readings are not equal, the 
rectifier tube should be replaced. An un- 
balanced rectifier may put out a 60- 
cycle hum plus harmonics. With the de- 
creased ripple frequency, the filters are 
less effective and the hum level goes up. 
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Fig. 7—Grounds to chassis may be important 
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? ? WHY NOT ? ? 





Have you ever asked yourself, “Why 
can't I have this or that gadget on a 
radio? Why aren’t programs made to 
fill such and such a need?” If so, you | | 
are a charter member of the Radio- | | 
Craft “Why Not” club. Send us your | | 
“Why Not’s” on all subjects—serious or 
screwball, practical or idealistic. We 
will pay $1.00 for every one we believe 
will interest the readers of Radio-Craft. 

You can get the idea from the “Why 
Not’s” printed below. Send in as many 
as you like. One dollar will be paid for 
each one printed. 











Why not have the manufacturers make 
speaker cones out of a thin plastic ma- 
terial that won’t tear? 
DAVID STRICKLAND, 
Pensacola, Fla. 


(Some cones already have been made 
in full plastics, as well as plasticized 
fab No doubt they will come into 
general use s itor) 


1¢cs. 





Why not imbed magnetic wire recordings 
in paved roads at danger spots and then 
equip autos with magnetic pickups so verbal 


warnings and directions can be given?— 
E. E. YOUNGKIN, 
Altoona, Pa. 

Why not have the sound engineers of 

all the picture-producing companies 


print the picture sound tracks to the 
same level? Then the operator in the 
projection booth would not have to set 
the amplifier volume control whenever 
he changes from one reel of the picture 
to another. 

DaAvILo R. REYEs, 

Gamboa, Canal Zone 


8 
Why not give us a few articles on cab- 
inet designs? Surely a lot could be said 
about reaction to heat and audio-fre- 
quency response of plywood, ordinary 
wood, plastics, and metal. Some radio 
experimenters build their own cabinets 
as well as what goes into them. 

LuDWIG FuRTH, 

London, England 


Why not install home recording equip- 
ment in television sets for the purpose 
of recording a television program’s 
video signal? Then with a flick of a 
switch whole television programs may 
be recorded on phonograph records. The 
voltage fluctuations which affect the 
electron beam in a cathode-ray tube 
can easily be impressed on a record, 
and when the record is played back 
these voltage fluctuations are repro- 
duced and applied to the plates of the 
tube. It might also be interesting to 
play this record of a picture on a regu- 
lar sound phonograph; then we could 
hear what a picture looks like, 

Morton LvutTzky, 

Brooklyn, N. Y. 


[The wide frequency band required by 
a video signal (as high as 2% or 3% 
me.) cannot be recorded on any existing 
recording system.—Editor] 
RADIO-CRAFT JUNE, 
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|3700 East Olympic Boulevard * 





|G.a08 XTALS! 





Amateurs... 


© You know where you are in the Radio Spectrum? With a Glaub 
D Xtal you can be sure. Our Xtals are ground to within .03% of 
specified frequency and guaranteed, with a temperature coefficient 
of less 3 cycles per megacycle per degree centigrade. They can't 
be beat! Attractive, convenient holders to fit any set. A custom 
built Xtal to your specifications at a standard price. 

DELIVERED 48 HOURS AFTER RECEIPT OF ORDER 
LET US PUT YOU IN YOUR PLACE ON THE AIRI 


PIONEER ELECTRIC COMPANY 


Western Distributors of Glaub Crystals 


Los Angeles 23, California 


PRE-EXAM TESTS 


FCC LICENSE 
EXAMINATIONS 


Don’t Take A Chance! 


Avoid Failure On FCC Commercial Radio 
Operator License Examinations! 


For Commercial 
Radio Operator 





USE 
NILSON’S COMPLETE PRE- BE Aree Asse TESTS 
AND COACHING SERVIC 
Enables You To 


nse examinations 


RSE 1) 
E the proce: 


REHEA 
PRACTIC ‘ 
PRACTICE the multiple-choice exar 
es K your knowledge 

CAT 


EC 
your weak point 
CORRECT your weak points before taking the 


Use Coupon or write for Descriptive Folder 
No obligation—no salesmen 


Cleveland Institute of Radio Electronics 
Successors to Nilson Radio School, founded 1939; 
Smith Practical Radio Institute, founded 1934 

RC-6 TERMINAL TOWER CLEVELAND 13, OHIO 

MAIL THIS COUPON 
weecneeceneceecnnesecoseeessasesanssesescosseseossessss 


‘CLEVELAND INSTITUTE OF RADIO ELECTRONICS Approved for Veteran Training 
RC-6 Terminal Tower, Cleveland 13, Ohio Under “G-1 Bill of Rights.” 


vw FC 


nation methods used by F‘ 


actual exal 


oaeranse aX ARTHUR R. NILSON. 
UTHOR Nilson and 


of 
Gormunaro™ ‘RADIO QUESTIONS AND 
NSWERS. 


Gentlemen: Please send information about Pre-Exam Tests. 
NOME 2... c-ccccccccccccccccccecceccccse ere ses see ses seesessssssscsessersaseesesesssess 
Address ....++s«+ PPTTTTITITITI LITT PPTTTTTTTITITTTI TTT TTT TTT 
CRF cccccvcccces ibbwedededsboagsceegibtedeteninees Zone... tse MAG. 6 ce cccsanensesese 


ms 3 a War Veteran, Check Here 
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18 YEARS IN RADIO 


.GET THIS 
Yew CATALOG 
By This Old Firm 


Latest developments In 
radio and electronic 
parts and devices, new- 
est ham gear, gadgets 
for experimenters, bare 
ains in war surplus 
tems. 


FREE 


TO YOU 


Mail the coupon be- 
low and get this 
new catalog FREE. 


BURSTEIN-APPLEBEE CO., 
1012 McGee, Kansas City 6, Mo. 


Send me FREE catalog advertised in 
Radio Craft 
1 AM 
STATE CONNECTION IN INDUSTRY 
NAME 


ADDRESS 
TOWN 























Order from LAKE! 
You’ll Make No Mistake! 


RADIO Cabinets & Parts 


NOW 
Available 


! Postwar 
2 Post 


| RECORD- 
| CHANGER 


With luxurious brown leatherette portable case 
15” L x15” Wx10” D. Latest electronic de- 
velopments make this modern record-changer 
the finest on the market today! 


List Price..... $49.95 Dealer’s net..... $29.97 
Also biank table place of wainut veneer in_ th 


following sizes, with aker opening i. left front 
side. (Note: 7” has center speaker grill. 





#1 — 84%" L x Sia” Hx 4” D $1.95 
#2 —1014" L x G¥e”" Hx 5” D $2.75 
#3 —1342" L x 752" Hx 614" D $3.25 
#7*—1034" L x 7” H@ 51/2” D $2.50 


*Speaker Opening in center of front side. 
All types of radio cabinets and parts te, 
are avariable at Lake's lower prices. 

A large stock is listed in our catalog. 


eee AET AIL ERS 
Join our customer list toda 


Write for our NEW, 12-page 
illustrated, elaborate catalog! 










LAKE RADIO SALES CO. 


615 W. Randolph Street, Wl. 





Chicago 6, 





NE TINY POCKET SIZE 
RADIO! 


Slips in your sodaat or purse— 
wt. 3 Complete. 


Personal use. Smooth, durable 
black and siives eo } enee. Has 
—_ NO 
ES. BATTERIES. “oR ELI 
> REQUIRE D 
LLY RECRIVES: Se, AL 
BROADG ASTS CL oy RLY without 
outside aerial wir 
GUARANTEED TO" Wonk, Rte n 
connected and used acc 
instructions sent with each ” ac ~ > 
»e used in home offices, 
et 


ig to 


“ar 

hotels, cabins, bed. fter hours. c 

SEND ONLY $i. ‘00 rash, m« sney order, check) and 
pay postman $2. 99. plus de — 

ry fees on arrival or send $3.99 for postpaid deliv 

IDEAL GIFT FOR CHILDREN OR ADULTS ALIKE! 

Get your PA-KETTE RADIO TODAY—NOW. Dealers in 

most cities. 








“PORTARIG” HAM STATION 
(Continued from page 612) 





on the power unit to provide a link for 
the power cord between the transmitter- 
receiver chassis and the power chassis. 
As it was desirable to operate the set 
with the power unit about six feet from 
the transmitter, remote power switch- 
ing is available from the panel of the 
transmitter when d.c. supplies are used. 
The filament pins of the socket are used 
to carry the d.c. because they are 
larger and will offer less resistance to 
the flow of current. Line voltage is 
controlled by a switch in the line. 
Determining the correct values for 
the transformer buffer condensers is one 
of the most difficult tasks encountered 
in constructing a vibrator-type power 
supply. An oscilloscope is used to de- 
termine the correct wave form of the 
primary voltage. The ideal wave form 
that may be reached in practice is shown 
in Fig. 4-a. Wave forms caused by too 
much capacity will resemble Fig. 4-b 
while insufficient buffer capacity will 
give wave forms similar to 4-c. If an 
oscilloscope is not available a d.c. am- 
meter is placed in the battery lead and 
condensers changed till lowest amper- 
age is registered. 

“Hash” chokes are placed in the posi- 
tive lead to the vibrators to prevent vi- 
brator noises from being radiated. These 
chokes consist of 20 turns of No. 10 
enamel wire wound on a %-inch form. 





COIL DATA FOR PORTARIG 
80-METERS 

Li—(r.f. grid coil) 45 turns, No. 24 
enamel, close wound. 

L2—(r.f: plate coil) 24 turns, No. 24 
enamel, interwound with lower end of L3. 

L3—(Mixer grid coil) 45 turns, No. 24 
enamel spaced. 

L4—(power amplifier plate coil) 54 
turns No. 16 enamel, tapped at 20 and 30 
turns. 

Coils LI, L2 and L3 are wound on I!4- 
inch forms, L4 is on 2!/g-inch form. 











Receiver ON-OFF switch, S1 is a 
heavy-duty double-pole, single-throw 
switch with the poles wired in parallel. 
When this switch is closed, d.c. voltage 
is applied to both vibrators and the re- 
ceiver filaments. The transmitter ON- 
OFF switch, S2, is used to control the 
filament voltage to the transmitter. It 
is so wired that it is impossible to heat 
the transmitter filaments without turn- 
ing on the receiver filaments and the 
“B” voltage. 

The SEND-RECEIVE switch is a 
heavy-duty double-pole double-throw 
switch used to switch the antenna from 
the transmitting to receiving circuits 
and the phone jack from a.f. output to 
side-tone reception. 

The volume control is a 500,000-ohm 
potentiometer in the grid circuit of the 
6Q7. 

The modulation control is a 500,000- 
ohm potentiometer connected across the 
grid winding of the input transformer 
to limit the audio level applied to the 











LL KETTE RADIO COMPANY 
pT. KEARNEY, NEBRASKA 














6Z7 grid. This control is not brought out 





to the front panel since it is pre-adjust- 
ed to give full output from the modula. 
tor when speaking close to the micro. 
phone in a normal speaking voice. 

Selection of the a.v.c. and a.n.l. cir. 
cuits is made by the A.N.L.-A.V.<C. 
switch, S3 which is a two-pole, four-po. 
sition rotary switch, It is possible to get 
either type of operation, or both com. 
bined, with this switch. 

The PHONE-CW switch is a double 
pole, double-throw switch, S4. When in 


the c.w. position, the plate voltage is 
applied to the plate of the b.f.o. tube 
and the r.f. power amplifier plate lead 


is shunted around the modulation choke, 

A 4-gang-4 position switch, S5, is the 
Channel Selector. Sections “A” and “B” 
select the proper tuning condensers 4 
the antenna and mixer coils of the 
ceiver. “C” and “D” select the Posen 
for the receiver and transmitter oscilla- 
tors respectively. 

Antenna tuning is accomplished by 
C1 and C2, which are 100-uuf double 
spaced midget condensers. They are 
connected across the ends of the tank 
coil, L4, in a “pi” network. The end 
plate of C2 is bent so that it will short 
the condenser when the plates are fully 
meshed. With C2 shorted, the circuit be- 
comes a conventional shunt-fed tank. By 


Fig. 4-a is directly 
above, 4-b is at top 
and 4-c bottom, left. 


using this method of loading the trans- 
mitter output circuit any single or 
double wire antenna may be matched 
without loading coils. 

The tuning unit is a desirable feature 
when the set is to be used on widely 
separated frequencies. All of the fre- 
quency-determining elements of the set 
are mounted on a small chassis that has 
three 4-prong plugs mounted on its 
cover plate. These plugs are located s0 
that they will match corresponding 
sockets mounted on the main chassis. 
Metal shield plates are fastened to the 
sides of the tuning unit to serve as 
guides when inserting the tuning unit 
into its sockets. 

The crystals for the receiver are 
ground for frequencies 456 ke lower 
than the corresponding transmitting 
crystal. If it is desired to operate the 
transmitter on 3966 ke, for example, the 
receiver crystal will be ground for 3966 
minus 456 or 3510 ke. 

No troublesome microphone batteries 
are used because the battery voltage is 
obtained from a tap on the cathode re 
sistor of the modulator. 

The tubes selected for this rig proved 
to be unbeatable for operating in rough 
terrain under all conditions. The 6L6-G 
proved to be the outstanding tube as 
an r.f. power amplifier. On occasions 7 
watts power input was used for c.W. 


operation and 50 watts phone without a § 


blush from the plate. 
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A METAL LENS 


(Continued from page 602) } HAM HEADQUARTERS FOR 
The necessary design theory was | Equipment and Information 











an | worked out in mathematical detail and 
niers. systems of metal plates were _Subse- 
: } quently built to duplicate the action not 
1. dk only of convex and concave lens but also SPECI A LS 
AVC. of other optical devices, such as half and 
ur-po. quarter wave plates and prisms. 
t The drawings compare an electronic Low Loss Antenna Change 
° ee lens with an optical one. Because the Over Relay 6V. D.C. 
. com. waves handled are an appreciable frac- D.P.D.T.—$1.75 

ion of the diameter of the lens, some 
ouble- is can be done with them that can- 3C/24G, Tubes—$1.90 
hen mn not be paralleled with their glass coun- 3-3 MFD—600V. Oil Filled 
—- ” terparts. The concave lens elements, $0.99 FOR YOUR 
‘ pi which consist of metal sheets, instead of 8 MFD—600V. Oil Filled 
e lead 


becoming progressively wider toward Round Can Any Mounting 
= the lens edges, as shown in the drawing, $1.50 
is the 


can be cut back every half-wavelength 







































































1d “BR” ‘Itinle thereof saapelthet ar 2 MFD—2000V. C.D. 
eM Cs ackiog 6 Saker sete. We — ee 
and m: é rhter s : >, » 
he re. ack of each metal plate thus resembles Ceramic Caps for 807-866, Al Standard Lines 
be a huge saw, one side of each “tooth” etc.— $0.19 ea. 
scilla. following the lens curve, the other side Mail Orders Promptly Filled * SUPER BUY 
ied ly straight and parallel with the lens axis. {mateurs to Serve You For 10 Meter F.M. Mobile Operator. 
louble. (20% Must Accompany All TER and RECEIVER From 27.5-— 
y are | ELECTRONIC “NIGHT SIGHT” C.0.D. Orders) 38.9 MC READY TO GO, with 3 
e tank (Continued from page 603) oa rite Dept. RC - Crystals for FM Portion of 10 
1e end re iad ct. $53.00 
| short plie y a storage battery, which, with 
e fully the vibrator power pack which supplies 4 e 
uit be- high voltage for the image tube, is car- Radio Product Sales Com an 
nk. By ried on the operator’s back. \ 'y 
A soldier with a “sniperscope” (a \ 238 WEST 15TH STREET 
“ t “cr ” ‘ 2arhi > \ 
. snooperscope” mounted on a carbine) LOS ANGELES 15,° CALIFORNIA PRospect 7471 
was said to be more effective in stopping 
infiltration than 12 men with regular | — : . 
irectly weapons. Here is how the infra-red PRONE EE ET Pee pk, Ie eS 
op Pine operates, ae wlan! 4s 2" | ESPEED OP REPAIRS WITH THESEOGLC AIDS 
. a Electronic Laboratories official: a Re od oof pe ian : bacee 2 fe 
trans- “A fighter armed with a sniperscope ms : rie ———" , 
gle or hears a sound. He points his weapon | |. . UVARTERS for 
vatched into the darkness, peers into the tele- | Rig G-C is HEADQ 
scope, and turns on the power supply. a TS d SERVICE AIDS 
feature He moves the weapon back and forth, =: RADIO PAR an 
widely like an invisible searchlight, his eye | f= ' “A 
he fre- pressed to the telescope, until he sights » all Types we 
the set the enemy, slowly crawling forward. of Radio } 
nat has “The enemy soldier is unaware that Cements, 
on Its he is impaled by a beam of invisible light Chemicals, 
ated so of a greenish hue. (In the telescope all Coil Dopes, 
onding objects appear as various shades of Compounds FREE ro) 
rhassis. green regardless of their color in day- 4 , STEEL ? 
to the F light, due to the use of high-sensitivity [J G-C leads tigate toon CABINET . 
rve as green phosphor on the cathode-ray tube : ee ome and Serv- 3 
ig unit screen.) The U. S. soldier focuses his e AK > Sees with Parts, Tools, = ‘ 
a os mate quickly, lines up a bead on the | . Radio Cements ads. I=- i) i (®) of q SPEEDEX 
nemy with the telescope sight, and, ‘ 7 on Genuine G-C & Dial Belts Wire Strippers 
lower with a press of the trigger, there is one esc aaa. Quality. Dial Cebtes, | a a : Alignment Tools e 
mitting less infiltrating enemy.” ‘ Packaged a Kits Ne-O-Lite Testers 
ate the : : Cabinet Repair S! oc 
ag ORDER FROM YOUR JOBBER—SEND FOR G-C CATAL 
or 3966 . 
ther GENERAL CEMENT MFG. CO. 
itage 5 ? Do you use just your thinking mind? If you ? ROCKFORD, ILLIN cis 
ode re- ? do, you are missing 90 per cent of your ? - = ¥ 
nil 2 nates a cere = ? | eee meee — 
"( . e 7 eep. ore 1 Z - 
coal 9 inner mind. Learn to ‘aie and Gus it. 9 SERVICEMEN— HAMS ~ “Ted WeEt 
, 6LG-G : Push obstacles aside and master life with an * NATIONALLY BRANDED TEST LOY 
tube as ° sean you have overlooked. Cend for FREE ? EQUIPMENT & HAM RECEIVERS World's Largest Manufacturer of 
: ny ? =D BOOK. Tt tells how to obtain . __IN STOCK ~ : Wireless Telegraphic Apparatus 
sions 70 ft * these teachings. Address: Scribe E.K.W. ? _Complete Line of Tubes and Supplies 
‘or ¢c.W. é ye ee 7 9 RCA Replacement Parts and Power Tubes COMPLETE CENTRAL orrice fQuipment 
thouta fy 4 ~** ROSICRUCIANS } CHIEF ELECTRONICS McElroy Manufacturing Corp. 
 § SANJOSE {AMORC} CALIFORNIA ? 104 MAIN ST. POUGHKEEPSIE, WN. Y. | | MURR IDTTILGR ULE EEE DRE OME Etter Pett n 
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NIAGARA 


RADIO SUPPLY 


SAVE MONEY BUY 


THE NIAGARA WAY 
Remarkable ~ | 


BEAT FREQUENCY 
OSCILLATOR 














hi H 
Limited U 
Quantity N 
First come D 
First served > 

D 
s 
Oo 
F 
U 
s 
E 
s 

Can be used as C.W. OSC., Basic OSC for 

frequency meter, Signal Generator. Original 


frequency 372.6 to 415.7 — on Padder s 
out becomes 456 or 465 
Comes complete with sc at. $3-95 


hardware and 6J5 tube. 





Wonderful Buy. [7 


gf Model 
This Meter has | pom 
multipliers and 
shunts to build Weston 
your own Volt- 0-1 Mil 
ohmmeter or Sevement 
Vacuum tube 
Voltmeter 150 
Ohm 
$Bos internal 
—— - 
Resistance 


Includes the following parts: 
Shunts—7.9 ohms and .015 ohms, 
Mantiotters age wresieten IRC 50,000 ohms, 200,000 


500. ohm 
Fuse | holder. Potentiometer, S.P.D.T. switch, 5 posi- 
tion 2 gang a wafer switch, 2 phone jacks, 
2 amphenol connector: 
Black, srackle bya) steel case. 
Dimensions 7” x 4” 
No additional parts ‘needed to build a complete V.0.M. 


NIAGARA RADIO SUPPLY 


160 GREENWICH ST., N. Y. 6, N. Y. 


BO-9-7993 Send for Bulletin A3 


Photo Electric Unit 


For numerous control applications such as burg- 
lar alarms, industrial safety controls, automatic 
counters and in conjunction with a chime or bell 
to announce entrance of people in 

stores and offices. For AC. oS 45 
Complete with all tubes ond SPOT 


control relay. Net 




















22) FULTON ST., NEW YORK 7 


BE YOUR OWN BOSS! 
_—=s, MAKE MORE MONEY 


wor Co In “CASH_IN” 
ed mail order plans, 
Cc confidential business 
secrets, dozens of 
Ve practical tested for- 


N Y 





you 
now get THE real 
money-makers — doz- 


mulas, successful test- 
ed schemes — actual 
experiences of men 
who have started on 
a shoestring — with 
less than $10 capital. 
25¢ a copy postpaid. 
Send U. S. stamps, 
money order, or coin. 


MONEY BAcK 
GUARANTEE 


NATIONAL PLANS COMPANY 
P. 0. Box 26R, Station N 


652 








New York 23, N. Y. 








WHY THE TUBE SHORTAGE? 
(Continued from page 601) 





of three tubes required for set produc- 


“tion, or nearly 35 million tubes per year. 


It now appears that the radio indus- 
try is geared up to produce some 25 mil- 
lion radio sets per year, if and when 
the necessary materials become avail- 
able. With FM and Television in the 
postwar picture, it looks as if the re- 
quirements for the original equipping of 
such sets will increase to approximate- 
ly seven tubes per set as against the 
5% tubes per set in the prewar period. 

From the calculations of these trends 
and other factors involved, it becomes 
evident that radio dealers and radio 
servicemen in the United States alone 
will probably absorb approximately 100 
million tubes per year. These require- 
ments would be three times greater than 
those of the prewar period, making it 
necessary for the serviceman to turn 
away two out of three customers. 

The radio tube manufacturers feel 
that it is in the best interests of the 
industry to serve the set manufacturer 
first, because basically the radio re- 
ceiver has made and will continue to 
make the tube market. Not even a radio 
serviceman without a single tube on his 
shelf would contradict the axiom: “no 
receivers, no tubes.” Another important 
point: it is better at this state of our 
national economy to produce a number 
of tubes to go into a new receiver, 
rather than produce them to repair a 
worn-out antique which should be 
junked on account of old age. Con- 
sumers want tubes; but new sets too. 

For these and other reasons tube 
manufacturers feel that new receivers 
should have first call on tubes; and ac- 
cordingly they have allocated their pro- 
duction on the basis of three tubes per 
new radio receiver and one tube for re- 
placement. Radio receiver manufactur- 
ers are and will continue to be the 
biggest customers for radio tubes. This 
is true in normal times and today too. 


RADIO TERM 








Suggested by: Quentin Piepergerdes, 
Wave Train 


RADIO-CRAFT 





It is idle to pretend that all, or even 
the greater part of the approximately 
three million tubes a month allotted 
repair and maintenance reach the sery. 
iceman, even were these quantities ap. 
tually produced at present. RADIO-CRarr 
is well aware that large numbers of 
these tubes “disappear” through inter. 
mediate commercial channels on their 
way from the factory to the ultimate 
consumer, the radio serviceman. 

Throughout the whole industry, it js 
too well known that small radio set mak. 
ers—the so-called “bed-room manufac. 
turers” have no credit standing with the 
tube manufacturers, who therefore 
won’t sell them. But the small set 
makers—there are hundreds of them— 
move heaven and earth to secure the 
precious tubes. They make “raids” on 
wholesalers, radio stores, department 
stores—yes they even buy tubes from 
the larger service establishments at 
fancy prices! This is a feature—alhbeit 
an unlovely one—of the present eco- 
nomic setup, and one that apparently 
can be relieved only by time and the 
natural play of economic forces. The 


radio serviceman is no worse off in this 
respect than retailers in other fields 

After weighing all the facts, Rapto- 
CRAFT estimates that the tube situation 
will probably continue unsettled for the 
rest of 1946. There may be quite a bit 


of improvement toward the end of the 


year, but the situation will not become 
entirely normal till sometime late in 
1947. This analysis is based on the 


premise that there will be no unpredict- 
able political or industrial crises or 
bottlenecks which would introduce total- 
ly new and upsetting factors. 

Taking all the facts into consideration, 
the only conclusion that can be drawn 
is that it will be some little time before 
the situation will revert to a prewar 
normality, with sufficient tubes available 
to meet all demands. 
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Kansas City, Mo. 
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HORN-IN-CONE SPEAKER 


A loud speaker which is cone and 
porn in a single unit, has been devel- 
oped by Jensen. The speaker is so con- 


alte structed that the cone, which reproduces 


imately REPLACES OLD-STYLE 


OVER-THE-HEAD PHONES 


tted , the low-frequency sounds, forms the 


e sery. jp orn of the high- 
ies ae. frequency unit. A revolutionary departure in 
~CRAFT a ho headset design, the Telex 
a a See ee “Monoset” is worn under the 
= chin instead of over the head. 
Itimate p Eliminates ear pressure and 

a head fatigue. Weighs only 1.3 
Mos : , ounces. Adjustable to all head 
anufac. 7 sizes. Rugged tenite construc- 
ith the B® | tion. High Fidelity Performance. 
ail . ‘ ' Frequency response 50 to 3,000 
them— : : cycles. Sound pressure output 
ire the | j 300 - 400 dyns per sq. cent. 
om ' : Available in three impedances 


—128, 500 and 2,000 ohms. Write for Particulars 
nts at 


nts tt The new speaker Wal TELEX INC ELECTRO-ACOUSTIC DIVISION 
nt eco. | is adapted to use in , ° e MINNEAPOLIS 1 « MINNESOTA 











syently @ home radio receiv- 
yy ers and phono- , , oe 
s. The @ etaphs, particularly for FM reception and high quality | 
in this @ Phonograph reproduction. ; 

fields, The Coaxial consists of two units, each reproducing a 
portion of the total frequency range. A compression-type 
high-frequency unit is attached to the back of a 15-inch di- 
rect-radiator low-frequency unit. The horn for the h-f unit 
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is formed by a passage of expanding cross section through 
the core of the 1-f unit, the carefully shaped diaphragm of 
the l-f unit forming a continuation of the h-f horn. The 1-f 
diaphragm is driven by a conventional voice coil assembly. 
The Coaxial speaker preserves the advantages of two- 
channel loud-speaker systems with “compression” or horn- 
type h-f units, while overcoming three major shortcomings 
of conventional two-way coaxial systems: (1) In the Coaxial, 
the mouth of the h-f horn is the full size of the 1-f ‘cone, 
thereby providing good acoustic loading in the vital cross- 
over frequency region. The horn mouth size is not com- 
promised to reduce the obstacle the horn presents to radia- 
tion from the cone in the conventional horn-in-cone type. 
(2) Since the cone of the 1-f unit forms a smooth continua- 
tion of the h-f horn, there is no large multi-resonant cavity 
into which the h-f radiation can “spill over” nor into which 
the l-f unit can radiate. Objectionable fesonances in the cross- 
over frequency region are therefore minimized. 
(3) A special 
horn contour is 
The "woofer" cone forms part used which ove 
of the horn for the "tweeter." much more uni- 
form radiation over 
a broad angle than 
the conventional 
exponential type. 
WF oRIVER a Electrical and 


a mechanical cross- 


/ over networks are 
PR A / aised which utilize 


L-F MOTOR 





SHS Spy 


~ 7G 

ry mS the mechanical and 
YW, _ acoustical proper- 

cea Won 

MIELE Lt ify Y Be Posse " a 


OF H-F HORN other than that provided by the receiver quick connection. 
tone controls, is necessary. 

Additional h-f control may be pro- Aieinum Body. — 
vided by the use of an “L” pad. Alterna- LESS STEEL, SPRING @ PIN, PROVEN 








L-F SPEAKER 
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FOR RADIO AND 
ELECTRONIC APPLICATIONS 


ONAN ELECTRIC GENERATING 
PLANTS supply reliable, econom- 
ical electrical service for electron- 
ics and television applications as 
well as for scores of general uses. 
Driven by Onan-built, 4-cycle gaso- 
line engines, these power units are 
of single-unit, compact design and 
sturdy construction. Suitable for 


mobile, stationary or emergency 
service. 
Mode! shown is from 
wac les; 2000 
3500 “watts: : woeres 
by Onan-built, two- 
cylinder, water-cooled 
engin 


D. W. ONAN 


AND SONS 
2429 Royalston Avenue 
Minneapolis 5 Minn. 





ties of the two component channels in Do you need 


Hi: such a way as to yield optimum combined 
Wy} characteristics. Normally no control of BIN DING POSTS ? 
N 


; ’ me es 2a Ke PUSH POST with its Sprit 
Continuation the h-f response of the loud speaker L a ng 


tively, an “on-off” switch may be pro- CORROSIVE at 26¢ each. 
vided to cut out the h-f unit, although ee ee 


the resulting h-f response is not ade- X. L. RADIO LABORATORIES 
quate for most purposes. 








m assures Constant Contact an 


Manufactured in All Aluminum Type ™ 
at 12c each. 





240 HR. SALT SPRAY TEST as NON- 


420 West Chicago Ave, Chicage 10, ti. 
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“187 
ALMO RADIO CS 


009 ARCH STREET 


LOMbard 0513 








MODEL =—— 
Complete w 
test leads 

tructions 


th 









IMMEDIATE DELIVERY 
New Type SIGNAL 


TRACER 


* SIMPLE TO OPERATE—only 


1 connecting cable—NO TUN- 
ING CONTROLS. 


* HIGHLY SENSITIVE — uses 
an improved Vacuum Tube 
Voltmeter circuit. 


* Tube and resistor-capacity net- 
work are built into the Detector 
Probe, 


* COMPLETELY PORTABLE— 
weighs 5 Ibs. and measures 
5” x 6” x 7” 


* Comparative Signal Intensity 
readings are indicated directly 
on the meter as the Detector 
Probe is moved to follow the 
Signal freom Antenna to 
Speaker. 


* Provision is made for insertion 
of phones, 


Philadelphia 6, Pa. 








—LIBERTY 











one 2526, one 68Q7, 
one 50L6, one 35Z5, 
one 12SK7. 


5 Tube 


“Super Het” 
Radio Kit 
Your Cost 


$4395 


LESS TUBES 
Complete 
Including 
Attractive 

Brown Bakelite 

Cabinet 
Diagram 
Furnished 


one 25Z6, one 6SQ7, 
one 12SA7, one 12SQ7, 
one 12SK7, 

10% 


one 






115 WEST BROADWAY 





one 6SK7, 


one 6SK7, 








RADIO KITS 


6 Tube 
“Super Hert’’ 
Radio Kit 


Complete 
Including 
Attractive 
Walnut 
Cabinet 


ALL PARTS MOUNTED—Uses one 25L6, 
two 6SJ7’s or 
two 12SJ7’s, one 12SQ7, 





ALL PARTS MOUNTED—Uses one 25L6, 
one 6SA7 or 
50L6, one 


DEPOSIT—BALANCE C.0.D. 


LIBERTY SALES CO., inc 


NEW YORK 13,N.Y 
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561 BROADWAY 





AMPERI 


« 
“ Apypess ®* 


KONTAK MIKES 










Write for Catalog 


AMPERITE COMPANY 


VIDEO AMPLIFICATION 











(Continued from page 614) r- 
Gain of a pentode video amplifier after proper compensa- of 
tion and where the plate resistance of the tube is large com. co 
pared with the load resistance of the stage, is the product of ne 
the load resistor Ri and the tube’s transconductance gm. 
Overloading of a video amplifier must be avoided. When f) tel 
this happens and the next stage is an amplifier, the grid of ra 
the following tube draws current and charges the coupling tu 
condenser Co. If the charge is large enough, it may be suff. 
cient to cut off the following stage—thus blocking the videy fo 
amplifier until Co becomes discharged. Since the value of ar 
Co is dictated by the method of low-frequency compensation pr 
and cannot be made too small in value, the only remedy for sij 
overloading is extreme care in operation. m 
TYPICAL CIRCUITS 
Complete circuit of a typical video amplifier is shown in in 
Fig. 1. Upper frequency limit of this circuit is about 4 pl 
megacycles. dt 
A pentode—type 6AC7—forms the nucleus. It is operated 
sufficiently above cut-off to avoid the difficulty of partial it: 
limiting in the presence of strong input signals. al 
The input signal is applied through any suitable coupling el 
arrangement to the grid of the pentode. Screen voltage is - 


supplied through resistor R;, which acts both as a filter and 
a dropping resistor. Plate load of the tube consists of a rela- 
tively low value of resistance. 

High-frequency compensation is provided by. both a shunt 
peaking coil L. and a series peaking coil Ly. Low-frequency 
compensation is provided by the filter network consisting of 
resistor Rx, and condenser Cx. 

The network Rx Cx also serves as a decoupling network to 
prevent variations in supply voltage from influencing the 
performance of the pentode. However, it is usual to supply 
both plate and screen voltages of a video amplifier with 
a constant source of power. 

All large by-pass condensers—elec- | 
trolytics—are paralleled by small paper 
condensers for more effective by-passing 
action over the entire frequency band. 
‘ The amplified video output is applied 
} to the next stage or device through 
| coupling condenser Co. 

Another typical video amplifier cir- 
cuit—of slightly different arrangement 
—is shown in Fig. 10. 


6AG7 


P.G. DYNAMIC 


ca, 
~S. 









aon ek me on ae 
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4 
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= 
& Fig. 10—Stage of a typical video amp 
(S The tube used is a type 6AG7 beam 
Mtetrode, operated in the conventional 
manner. Plate and screen voltages are 
supplied from a well-regulated source of ff 
power. j 
High-frequency compensation is 
vided by the shunt peaking coil L,. Low- 
frequency compensation is provided by a 
filter network consisting of resistor Rx R 
and condenser Cx, acting to increase the fj 
gain of the stage below about 200 cycles. 
At higher frequencies, the output of the 
video stage is unaffected by 
this network. Resistor Ry is _ non- 
inductive. 


Mi icrornones 
THAT SURPASS 
THE HIGHEST RE- 
QUIREMENTS OF 
BROADCASTING, 
PUBLIC ADDRESS, 
AND RECORDING 
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Electrolytic by-pass condensers in the 
cathode and screen-plate circuits are 
paralleled, in the usual manner, by small 
paper condensers. 

Output of this video amplifier is 
coupled through condenser Co to the 
next stage or electronic device. 

Video amplifiers are widely used in 
television, since their wide frequency 
range makes them responsive to all pic- 
ture signals. 

Video amplifiers are used in the studio 
for amplification, polarity changing, 
and impedance matching—in order to 
preserve the wave form of the camera 
signals. They are used in the trans- 
mitter for amplification and modulation, 
and in the television receiver for polar- 








width of at least three megacycles is 
necessary in order that a square or 
rectangular wave or pulse be amplified | 
with negligible distortion. 


Video amplifiers are also used in the | 


final stages of a radar pulse receiver. 
One or more stages follow the second 
detector to amplify the rectified signal 
sufficiently to give proper deflection 
when applied to the plates of a cathode 
ray tube. 

Although capable of considerable 
power amplification, video amplifiers 
are invariably operated as voltage am- 
plifiers—since the load is normally con- 
nected to a cathode follower stage, or to 
the deflection plates of acathode ray tube. 











Choose the CANNON BALL 
( HEADSET 
r\ You Like Best 


Rugged construction. 
Inside or outside ter- 
minals. Sensitive, 
Clear tone. Depend- 
able quality. Headset 

Scientifically Headquarters guaran- 

Built 

Heavy bar mag- tees satisfaction. 


Crease” their em- Write for folder R-6. 


eC. F. CANNON COMPANY 
SPRINGWATER, WN. Y. 









































ity changing and amplification. Preserv- 
ing the wave form of synchronizing ar ANOTHER NEWARK STORE! | IMMEDIATE DELIVERY 
pulses and blanking pulses are other 212 FULTON ST., NEW YORK 7, N.Y. COND. KIT = 1655 CONSISTING (OF: | 
duties performed by these amplifiers. Btsreton Ritesh haces Wists 1 Waris!) 88 
Radar employs video amplification in DIAL CORD KIT—100 Ft. Ass'td & 6 Springs.. 3-38 
* ® s © } ANT. & OSCIL. or ANT. & RF. col SETS ° 69 
its pulse-forming circuits, much as such SurSta Bier ut 3 or 7000-3 Ohms: ::: 88 
mn ‘or in ul in 
amplifiers are used in many industrial | Hf q15-117 w. 45th St. ry yo%* 323 W. Madison St | | RADIo DISTRIBUTING CO-, Pasadena 18, Cal. 
electronic devices. A frequency band- NEW YORK 19 CHICAGO 6 





3 ath < 
} - : ra) 
- 


any radio in minutes instead of hours. Save time on 


have the circuit for every popular radio receiver. 


hints are the facts you need to speed up servicing. Repair 


sae wseee 


instructions given in these manuals. The 1942 
manual lists 351 models of 40 manufacturers. _ 





every job. These large, inexpensive diagram manuals EEE 
Maat Often Nowded 











lists. Compiled by M. N. Beitman, 
radio serviceman for many years, 
author and teacher. Be ex- 


pert in radio servicing; S 00 
ona» 


4 out of 5 diagrams you will ever need are included. 1941 
WITH ALIGNMENT DATA, PARTS LISTS pisckams |f simplify your work. 192 
Clearly printed circuits, alignment data, parts lists, service a 


pages, 844x11 inches. Only 






























































radios quickly and properly— i the ea 9 $9° 


fact packed pages. Large size, 8% x 11 in....... 





The most popular volume of the 
series. Will pay for itself with the 
= — saved during the first day of 


. Includes all the popular old 
timers. Save hours a any job. 427 dia- 
grams of the most-serviced radios of this $950 





period, with parts lists and alignment in- 
formation. 240 pages, 844x11 inches. 


SAVE HOURS ON EVERY JOB 


Be ready to make repairs in minutes instead of 
— P hours. You will be called upon to fix hundreds 














Let this important man- 
ual give you over 80% of 
all 1940 circuits you will 


ever need, acquaint you 
with new developments, train you to service 
quickly and efficiently millions of 
sets. Data on F.M., portables, re- 
cording, ete. 417 models of 43 man- — 
ufacturers. 208 pages. Net price 


Another handy manual of 
most-popular diagrams you 
need. Circuit data, hints, 


and information are time- 











1 942 4 OUT OF 5 DIAGRAMS | POPULAR, LOW-PRICED DIAGRAM MANUALS 
YOU WILL EVER NEED These easy-to-apply, inexpensive manuals will help you 
Find radio faults quickly. Make the needed repairs in 1 941 repair radios faster. This volume covers 1941 models, 


with alignment data, I.F. peaks, and replacement parts 








Most Popular 
Models Made by: 


Philco, RCA, 
Zenith, Sears, 
GE, Emerson, 
Belmont Radio 
Detrola, Fada, 
United Motors, 
Westinghouse 
Arvin, Majestic, 
Stewart-Warner, 
Admiral, Delco, 
Stromberg-Carlson, 
Western-Auto, 
Sparton, Wards, 
Motorola, Gamble, 
and many others. 








savers and money-makers for you. Let these diagram manuals 00 
guide you to easier service work. Why try to get along without 
helpful diagrams? Use this volume with 192 pages of popular 
diagrams of 39 manufacturers. Order today. Price only....... 


. of models listed in these easy-to-use manuals. § 
ee apitles ty Tackle each job with the needed help found in 4 NO RISK TRIAL ORDER COUPON : : 
radio enginewe, — gb — pga — in | SUPREME PUBLICATIONS, 9S. Kedzie Ave., Chicago 12, ILL. ' 
ache € 5 > , on 
& serclanihe, eae cee Por Ree ie Socag. Euan to use - Ship the following diagram manuals: (Money back guaranteed) 5 
; : é > 80 1942 O 1941 © 1940 C) 1939 (0 1926-1938 : 
' 
O t mmelosing $..cccccseses d stpaid. t 
S P / i. z 7 ; aa D 7 losi oe ea ay posit ; 
a nl os ' eenc VL, AM eENCIOSING ..-ceeeecee eposit. 
upreme Fublications® 
BD MAME coc cccccvccccccccccccceseccssesseteresesdecvensosccessaseoeses 
' 
SS ; 
PUBLISHERS OF RADIO BOOKS NUALS, AND D B Address: 2... cee cece ccc ccccercccsccscssetvesecesssessoesesesesessseee . 
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FOR ALL é = 


ELECTRICIANS EXAMINATIONS 


WIRING DIAGRAMS |, 


AUDELS = 
ELECTRICAL DICTIONARY (© 


ELECTRICAL POWER CALCULATIONS 


AUDELS HANDY BOOK OF = 


PRACTICAL ELECTRICITY '€ 


= 
eee 


AUDELS lg 
\ 


RADIOMANS GUIDE 


TELEVISION 


AALH LRU AL OAL 
Tae | 


ELECTRIC WELDIN 
Fs ARTO ANT a 


i ee ILLUSTRATED e 
PRACTICAL ELECTRICITY at your finger ends. 
Answering your Questions and giving the 
facts and figures of your trade. 

Audels Electrical Guides contain Practical 
Inside Trade Information in a handy form. 
Fully illustrated and Easy to Understand. 
Highly Endorsed. Check the books you want 
for 7 days’ Free Examination. Send No Money. 
Nothing to pay postman. If satisfied pay 
only $1 a-month until purchase price is paid. 
ASK TO SEE THEM. 


Get This Information for Yourself. Mail 
coupon today. No obligation unless 0.K. 


-——-CUT HERE-——- 


MAIL ORDER 


AUDEL, Publishers, 49 W. 23 St., "EY YP9" 
marked 1x) pelow. Hf | decide to heep them | egrec te 
mail $1 in 7 Days on each book ordered and further 
maii$1 monthly on each book until! have paid price. 
C ELECTRICIANS EXAMINATIONS, 250 Pages . .$1. 
CO WIRING DIAGRAMS, 210 Pages “a + « & 
C ELECTRICAL DICTIONARY, 9000 Terms . . 
OC ELECTRICAL POWER CALCULATIONS, 425 Pages. 
OC HANDY BOOK OF ELECTRICITY, 1340 Pages . 

(2 RADIOMANS GUIDE, 914 Pages. ES Salk 
C ELECTRONIC DEVICES, 216 Pages 

© ELECTRIC WELDING, 400 Pages i et ° 
OC ELECTRIC LIBRARY, 12 vol.,7000 Pgs., $1.50 Each 
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fittention 
introducing 
Our First 
Post-War 
Radio Kit 
& 

Ideal for Use By 
STUDENTS e SCHOOLS e HOSPITALS 
SERVICEMEN e AMATEURS 
It uses the universally accepted superheterodyne 
circuit containing the following tubes: 12SA7, 
ge 128Q7, 50L6, 35Z5 and tunes from 550 Ke. 

fo | c. 

Model S-5 (Illustrated)—Complete Kit, including 
tubes, Bakelite Cabinet and four pages of diagrams 
and instructions ..... ‘ wainpaa @ $19.95 
in addition, our previous models of meters and 
radio Kits are still available. 









Ohm-Voit Milliammeter Kit M-2 .......@ $14.95 
Radio Kit model TRF-4-A, less cabinet..@ $10.95 
Radio Kit model S-6, less cabinet .. @ $17.95 


25% Deposit on C.0.D. Orders 


We carry a complete stock of parts. 
Export Inquiries Invited. 


Write for FREE Catalog 
RADIO KITS COMPANY 


Dept. ™ 120 Cedar St. New York 6, N. Y. 
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LETTER FROM A NETHERLANDS AMATEUR 


Dear Editor: 
This is a general call from the Dutch 


| amateur station PAOCK, this time not 


by radio but in writing by letter with a 


| kindly request, more a SOS than a re- 


quest. 

It is well known what has happened 
to us since 1940 in our small country 
with the German Army of occupation. 

Many patriots lost their lives and a 


| great part of the Dutch people their 


goods. In the Dutch Interior Forces (the 
Dutch “Maquis”) I lost four friends by 
a raid of the German Police at our clan- 
destine radio station (for contact with 
England). For a wonder I escaped and 
I am glad to live and to take care of my 
wife. The German S.S. made inquiries 
in our home but we had been warned 
and were not there. By our return all 
my electrical instruments, tools, photo- 
graphic apparatus, wireless materials 


and tubes and—last not least—all 
linen had disappeared. 

And now our troubles. By May we are 
expecting our first baby and now we 
have too few baby articles to receiv: 
little stranger properly. My request to 
one or more radio friends is as follows: 
to help us with the baby articles which 
we need, as wool, little clothes, napkins, 
etc., but with the condition that I send 
back specific Dutch articles (possibly re. 
quested) so soon as it is possible for me 
to express my thanks. 

Soon I hope to make contact by radio 
with the W .... stations of the U. S. A. 
I am thanking you in anticipation for 
the trouble, help and this QSO and 
hope to receive QSL. 

C. P. A. KANTERS, PAOCK, 


Dreibergenstraat, 4, 
The Hague, Holland 


our 


our 


WHERE IS ALL THAT YANKEE INGENUITY? 


Dear Editor: 
What I would like to see is more on 
how to use stuff out of the junk box. 


| We overseas hear an awful lot about 
| the great property of the Yanks to 


“make do” and improvise. Now let’s see 
it in action! I would especially like to 
see articles on simple superhets and sets 
using one tube with multiple functions. 

Some of us are still at school and 


| haven’t learned the mathematics you 


use in describing the technical points. I 


know it can’t always be done, but 
couldn’t you give us a few simple arti- 
cles now and then? Give us the funda- 
mentals of things like negative feed- 
back circuits and inverters? I was only 
a babe when those circuits first came 
out. 


Anyhow I still think RAp10-Crart is 
the best magazine I know. 


G. RANDLER, 
Natal, S. A. 


RETURNED SERVICEMEN’S LETTERS 


Dear Editor: 

The letter you printed from one of 
your readers on page 364 of the Febru- 
ary issue makes me upset every time I 
think of it. This is putting it mild too. 
It seems to me he is working on the 
basis that the wheel that does the 
squeaking is the wheel that gets the 
grease. I think he is using the wrong 
type of squawk. He fought in the war, 
was disabled and is to be commended. 
I really would like to help the guy if I 
could. I didn’t fight in the war, was on 
defense as an electrician for two years, 
but have been in radio since the time a 
Crosley Triadyne was de luxe equipment. 


At times I feel the same way he does 
about the whole thing, but we can’t 
control present conditions in five min- 
utes. It may seem that the larger con- 
cerns are getting more than their share 
of supplies and attention, but in per- 
centage we are getting as much, maybe 
more. I think everything will iron out 
all right, but it will probably take a 
considerable time. 

By the way, Editor, you are to be 
commended for printing that letter. It 
shows that you are made out of the right 
kind of stuff. 

CLAUDE M. PREW 
New London, N. H. 


ERRORS IN SUPER-REFLEX RECEIVER 


| Dear Editor: 


I regret to inform you that the 
schematic of the “Super-Reflex Radio” 
as published on page 403 of the March 
issue contains two serious errors: 

The resistor R5 is connected to the 
primary L3. It should be connected to 
the grid return of the secondary of L3 
instead. As shown the high voltage is 
in the a.v.c. circuit. 

The lead from prong No. 4 of the TE7 
is shown connected to the grid return of 
L3. This shorts the audio signal to 





RADIO-CRAFT 


ground through C9. No 
should be made at this point. 
I hope you can make an early 

with the necessary connections. 
W. T. CONNATSER, 

San Francisco, Cali. 
(Radio-Craft regrets the error, which 
is due in large part to the new and un- 
orthodox nature of Mr. Connatser’s cir- 
cuit, which permits one tube to do the 
work of three, but leaves checkers of 
schematics in some doubt as to whether 
connections are correct or not.—Editor) 
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Learn 


RAPID RADIO 
SERVICING 


approved for 
Veteran Training 


Our specialized training develops radio 
repairmen who have 200 hours actual 
servicing experience when they leave 
Course trains for AM, FM, 
Television, Broadcast and Amateur. 
This is no ordinary course. For par- 


school. 


ticulars write: 


IVAN D. LONG, President 
Western Radio 
Institute 


1457 Glenarm, Denver 2, Colo. 








In the Rocky Mountain Regionit’s 


RADIO & TELEVISION SUPPLY CO. 


150 Hobson Ave., P.O. Box 892 — 
PUEBLO, COLO. 
“If we don’t have it, we'll get it— 
or It can’t be had! Phone 5729’’ 














no 


ROEHR DISTRIBUTING 
COMPANY 


St. Louis’ Radio 
Mail Order House 


ANTENNAS (Auto and Home) 
CONDENSERS 
RESISTORS 
MICROPHONES 
TUBES 
PHONO MOTORS 
BATTERIES 
(All Types 
AB Packs) 


A.C.-D.C. “BY” BATTERY 


y= small power supply is not un- 

usual as the simple diagram goes, 
but it was constructed like a 45-volt 
“B” battery, so as not to use up too 
much space in the battery compartment. 


A 117Z6-GT duo-diode full-wave rec- 
tifier is'expensive, but space was saved. 
The a.c. maximum plate voltage is 117 
per plate and the tube has a heater cur- 
rent drain of .075 milliamperes with a 
d.c. output current of 60 ma per plate. 
The rectifier plates are connected in 
parallel, resulting in 120 ma maximum 
output and halfwave rectification. 


The diagram of the portable “B” rec- 
tifier is shown in the figure. A single- 
pole single-throw thumb switch was 
placed in the line cord about two feet 
from the plug end so the rectifier could 
be turned off when not in operation. 
This switch can be omitted if the a.c. 
cord is pulled from the wall receptacle 
after the receiver has been switched off. 
The panel and switch on the battery 
receiver must still be used because the 
“A” battery will still be in circuit if the 
power supply’s switch is “off.” 

















SPECIAL Introductory Offer 


10c per Pack, 12 for $1.00 Postpaid 
RADIO HARDWARE 


Machine Screws 








Cat Quan- | Cat. Quan- 
No Size tity No. Size tity 

501 4-36 x V4 16 | 508 8-32x % 12 
502 4-36 x '/> 16 | 509 8-32 x /2 12 
503 4-36 x % 13 | | 510 8-32 x % i 
504 6-32 x ', 15 1 Sil 8-32x | 7? 
505 &32 x '/p 14 | S12 10-32 x '/p 10 
506 6-32 x % 513 10-32 x % 6 
507 6-32x 1 4 514 10-32 x | é 

Self Tapp ne. Screws 
515 4x'/ 8 | 8x !/, 7 
516 6x, 8 | S19 10 x % 7 
517 6x % 8 | 520 10x % é 
Metal Washers 
521 For No. 6 25 | 523 For No. 10 25 


522 For No. 8 25 
Hexagon Nuts 
524 4-36x'/, 16 | 526 8-32 x 5/16 14 
525 6-32 x 5/16 15 | 527 10-32 x % 8 
Lockhwashers 
528 For No. 6 15 | 530 For No. 10 1S 
529 For No. 8 15 | 531 For %” £ 
Assortments 
532 Wood Screws 10 
533 Grommets A 
534 Cable Clamps e 
535 Dial Springs ‘ 2 
536 Spade Bolts - 7 
537 Set Screws 5 
538 Fibre Washers oon 15 
539 Soldering Lugs ‘ 5 
540 Rivets : 15 
541 Mounting Nuts 4 
542 Grid Caps 4 


We Can Supply All Types of Radio Hardware 
WRITE FOR OUR COMPLETE CATALOGS 
DEALERS | Write for complete 
JOBBERS | catalogs and discounts 
TRUTONE PRODUCTS CO. 


303 W. 42nd St., New York 18, N. Y. 











A small mounting strip was fastened 
to the bottom panel with 8-32 bolts 
and accessories. The a.c. line cord ends 
were soldered directly to this. Besides 
the mounting strip we placed a .01 pf 
paper condenser to filter out all noise 
from electrical appliances on the power 
line. One side of the a.c. cord was 
not grounded through a condenser as 
usual to the metal chassis; no electri- 
cal connections were soldered to this 
metal case because a shock could be 
had from it to the ground. 


The wafer octal tube socket is placed 
upside down and spaced from the chas- 
sis with two %4-inch fiber spacers. This 
made more space available for other 
components and lessened danger of 
shorting to metal chassis. 








PHONO NEEDLES 
TRANSFORMERS (All Types) 
VOLUME CONTROLS 


(Complete Stock Carbon 
and wire wound) 


ALL R., M. S. CABINETS IN 











STOCK 


Write for our list of tubes 

catalog package, and informa- 

tion on how to secure a 

Speedex Tube Base Chart free 
of charge. 


A 1000-ohm 2-watt carbon reristor 
in conjunction with a dual 20-uf electro- 
lytic condenser was used for filtering. 
This condenser must be placed as far as 
possible from the 117Z6-GT tube to 
avoid drying out the electrolytic solu- 
tion. We figured, with about 117 volts 
output at the terminals of the cathode, 
the 1000-ohm carbon resistor would 
produce a voltage drop of 16 volts with 
16 ma of current flowing through it. 
This current drain of 16 ma was the 
estimated drain of the battery receiver. 
This now leaves 101 volts on the out- 
put terminals of the power supply. To 
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famous for 


Outstanding Offerings Of 


NEW KITS! 


PHONO KIT Consists of AC Phono 


Motor, Pick up, 


3 tube phono Amplifier, including 5” 


all parts necessary for 
P.M. 
speaker. 


Excludes wire, solder 


the all-wood cabinet 
Aire Bee GE CURED socsccesess $1. 85 


*-e ee 


KIT #2 Easy-built 1 tube radio. Oper- 
ates on AC, DC or battery cur- 
$7.05 


All pricea are F.O.B. New York City 


With { -12 portable ies hy 


Write for our new catalog showing new 






test equipment, tubes and a large 
variety of new re; sy fx=. 





We ship anywhere in the 
promptly. 
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135 LIBERTY ST., NEW YORK 6, N.Y. 
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OUTSTANDING VALUES 


on top-quality merchandise 
Send today for free price list 


75 METER transmitter and receiver. Army BC-654. 
Receiver is 7 tube Superhet ; transmitter is 6 tube, 
phone and CW with 25 watts output. Crystal cali 
brated. Perfect for marine or mobile use, as well 
as for Hams. crystal, 
instructions, and circuit diagrams for 39.95. Gom 
plete with Dynamotor high-voltage power supply, 
operating from either 6 or 12 volts—$54.95. Send for 
free descriptive literature on surplus military elec- 
tronic equipment. 

HIGH VOLTAGE CONDENSERS: +5 Mf, 1000 WV 
3. E. Pyranol Oil condenser, 3.25 list, your cost, 75c 
Triple .1 Mf, 600V Cornell-Dubilier oil filled, list 
price 3.00, your cost 25c. Sprague dual—1.0 s x 
Mf, oil filled, list price 2.00, your cost 19¢e. 2 Mfd, 
Cornell- Dubiller, oil filled, list price 2.00; your cost, 
25c. These condensers are ‘‘naturals’” for amateur 
equipment, public address systems, etc. 

CRYSTAL PICKUPS: High-grade, geo | fa- 
mous brand, feature low needle pressur and less 
record wear—now only 2.95. LINE CORD RESISTORS 
—Universal type—will replace line cord in any AC 

DC set—65e. LENK AUTOMATIC BLOWTORCI 

Constructed of heavy brass, and comes to full heat 
in 15 seconds. Just the thing for those heavy solder 
ing jobs —fine for out-of-doors work. Only 89c. 


CARBON MIKES: “Home broadcast” 
with wire and instructions to 
60c. GOLD-PLATED single | 
nal corps mike—features stretched duraluminum dia 
phragm, waterproof construction and small size. Just 
the thing for concealed or secret pickups, lapel mikes, 
or for attaching to any radio. S/?/ECIAL—95c. SHURE, 
Model T-17, hi-quality single button mik with 
switch in plastic handle, cable and plug. The perfect 
mike for tank radios—2.75 ea Bull . CRYST ‘AL mike 
—5.45; Bullet DYNAMIC mike, 7 

MIDGET VARIABLE CONDENSERS: For 


wave receivers, 


Comes complete with 13 tubes, 


type, complete 
attach to any radio 
yutton midget type sig 


short- 
transmitters, ete. 25 MMF—39c; 50 
MMF—49%c; 75 MMF-—49%c; MMF—5ic; 140 
MMF—69c; 3-Gang 350 ° i condensers— 
85c. LOOP _ ANTENNAS, Standard type—50c 
PAPER CONDENSERS, guaranteed one year. Prices 
are in lots of ten, either one type or assorted: All 
600 W.V. .25 Mf—20c; .1 Mf—l0c; .05 Mf—%c; 
.02 Mf— 8c; .01 Mf—S8ec; .008 Nif— 005 Mf and 
smaller—7e. MICA CONDENSERS—AIl 1000V Test, 
600 W.V.—any standard capacity—lie. 
TEST LEADS—wWith red black 
prods—50c. AUTOMOBILE ENN 
3-section type—66”—1.50; 96 RECORD 
CHANGER—110V, 60 Cy, with crystal pickup. This 
modern two-post changer plays twelve 10 or 12 inch 
records INTERMIXED! The only changer on the 
market with this feature in its price range. Specially 
priced at 22.50, AMATEUR CALL BOOKS—New 
1946 edition. Lists names and addresses of licensed 
amateurs all over the world—1.25. 
POWER TRANSFORMERS: Half-Sheill type, 
60 Cy, with center-tapped H.V. winding. 
either 2.5 or 6.3V filament when ordering. 
For 4-5 tube sets— 650V, 40MA, 5V fil, 
2.5 or 6.3V fil 
For 5-6 tube sets—O50V, 
5 6.3V fil .. 


and nee dle point 
AN Standard 
2.95. 


liv, 
Specify 


and either 
$1 aC 


45MA, 


For 7-8 tube pate T00V, ) 
6.3 or two 2.5V fils , 
For 9-11 fate iets —TO0V “100MA, 
6.3 or two 2.5V fils 
FILTER ‘CHOKES: 
200-300-400 or 500 ohms—49c 30 H, 2! 
ohms, manufactured for U.S Navy—fully shielded 
in black crackle case—1.98. Universal Output Trans- 
former—tapped for various impedances—79c 
RADIO SOCKET WRENCHES—High-grade steel, 
practically indestructible. Each set consists of knurled 
handle and shank 7%” long and 5 sockets; sizes 4” 
5/16”, %”, 7/16", %”, and screw-driver socket, ali 
fitting into handle. Special—79c_ set 
NOTICE: Minimum order accepted—$3.00. 
Please enclose 10% deposit with all C.0.D. 
orders 


BUFFALO RADIO SUPPLY 


219-221 Genesee St., Dept. 6C 
Buffalo 3, N. Y. 


, and oltier 
° 2.05 
nd either 
2.75 


Cc admium plated, mounting ; 
0 MA, 35 


| insure greater stability, 
| 2-watt bleeder was placed in the cir- 














HAZELTON INSTRUMENT CO. 
Electric Meter Laboratory 
Electrical instruments, Tube Checkers, 
and Analyzers repaired. 

140 Liberty St., New York, N.Y. 
Tel. BArclay 7-4239 


| volt drop. Voltage output is now 90, with 
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A.C.-D.C. “B’ BATTERY 
(Continued from page 657) 











a 10,000-ohm 


cuit from B-plus to ground, giving a 
10-ma bleeder current and dropping 
the output voltage to 91 volts. Also this 
bleeder current flows through the 1000- 
ohm resistor at 10 ma, producing a 1- 


receivers drawing 16 ma of current. 
Most 6-tube battery receivers draw 
about this much. The miniature tube 
variety draws around eight or nine ma. 
The filament supply was omitted because 
the cathodes of the 117Z6 will not safely 
pass the additional current. The battery 
male plugs could still be used if one plug 
was shorted out with a piece of wire. 
Tape up the remaining male plug. 


sides for tube ventilation. A female 
socket was torn from one of the old “B” 
batteries and placed in the top of the 
chassis. 








The chassis was constructed from gal- 
vanized sheet metal of 3/32 material 
35, inches wide, 4% inches leng and 
2% inches deep. %-inch holes were | 
drilled and placed along the bottom and | 
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SPECIALS 
4. ase't Eee 20.8 


455-456 I. F. Tounsieenens 
.69 


Output Transformers Small 
Pentode for 50L6, etc. 

29 
Mount 


D.P.S.T. batt 
5.25 


Switches 
160 Ma. 6.3V.-5V. 
Power Transformers 
STC 

S d Arm, High gai 
urve rm igh gain 2.49 

Write for Weekly Specials 

5 . 
Massey’s Radio Supply 
Phone 1474, 2992 8th St. 
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rHARD-T0-GET PARTS~ 


POWERFUL a INDUCTION 


IDEAL FOR a... USES 
Sturdily constructed to precision 
standards this seif-starting shaded 
pole A.C. induction motor is pow- 
erful enough for a number of uses 

e are: Automatic Tim- 
. Current tInterrupters, 
ans. Electric Chimes, 
ndow Displays. Photocel! Contro! 
Devices, Electric Vibrators. Smal! 
Grinders, Buffers olishers, 
Miniature Pumos. Mechanical Mod 
1 other applica- 
tions 

Cor sumes about 35 watts of 
1a 3.000 
this 
constantly | oper- 
turntable loaded 

POWER! 


and ruus self- — 
bearings. D 4 ‘ -20 volts 0-60 
ycle i only. Shr t 2 Ibs. 

ITEM NO. 147 

YOUR PRICE eee 


ULTRA MAGNET 


MORE THAN 20 TIMES 
iTS OWN WEIGHT 
LITTLE GIANT MAGNET 
easily. Weighs 4 oz 
f ALNICO new high-magnetic 
lete with keeper. World's 
owerful magnet ever made 
erimenter snd om yt wil 
ireds of excellent uses for 
quality permanent magnet 
1% 11 Ship. Wt 


$1.50 


LIFTS 


ITEM NO. 159 
YOUR PRICE 


perfectly ° 
an be used o 
ter ns, call systems, inter 
ommunicatior set 
f ouse ;to house 
far *phone lines 
1180 te talk by ugh vo 
dictaphi ne 
ful replacements on ba 
tery-operated rural tele- 
GENUINI 
TRAN MITTERs. MADE WESTERN 
ELE« RIC ND STROMBE RG-CARLSON. excellent in 
app. > and operati A re re value and 
one seldom offered in these times. Ship, Wt. 1 Ib 
ITEM No. 160 
YOUR PRICE 


AMAZING BLACK LIGHT!! 


Powerful 250 Watt Uitra-Violet Source 


The best and most practical 
source 
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cent substances brilliantly lumi 

nescent ransformers of any 

kind noone Fits any standard 

lamp soc . Brings out beau- 

tiful B . Sened hues in various 
Swell _ for 

ays, 


1 og 
Pp. 21 


EM 
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WESTERN ELECTRIC BREAST MIKE 


fine light-weight air- 
arbon microphone. It weighs 
Ib 

comes with 
ting and has 2-wa 
ijustment so that it can = 
ed to any desired position 
straps; one 
the other 

raps can 


Srenstnints 


US nh | 
s excellent mike can be 
ed for home broadcasting 
e communication systems 
bre amplate, t can be 
mi 
complete with nat 
Fors 1 hard rubber plu 
Plate, non-rustable. Shipping wel ate 


ITEM NO. 152 


YOUR PRICE “* 
WATTHOUR METER 
Completely overhauled and 
re { ‘for fate service 
« i. or 


evardized 


_ $1.49 


res ‘trom “ne” 
res to the loac 

r structed 

Ase. Ble” 

5 deep. 

G E Ft. Wayne 
or other available 

1 t 


. We ‘$5. 50 


ITEM NO. 33 
YOUR PRICE 
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HUDSON SPECIALTIES 
4) West Broadway, Dept. RE: &- 46, New York 7, N.Y. 
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i charges) is enclosed | 

1 ORDERS. UNLESS ACCOMPANIED WITH A NDEPOSIT.) 

1 deposit of oo enclosed (20° 

ship order for balance NO_C D 

f orver” FOR LESS THAN ‘ss: 00. BE SURE TO IN- 

g CLUDE SHIPPING CHA ° 
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RADIO-CRAFT JUNE, 


for 


| neering mathematics, and equally 
| ing in patience to follow dissertations on 
| the historical or economic aspects of the 
| art to get 


| the need for 


| ation of electron 


| tube functions, 


BOOK REVIEWS 


' TELEVISION SIMPLIFIED, by Milton 


£. Kiver. Published by D. Van Nos- 
t-and Co., Inc. Stiff cloth covers, 
54,x8'. inches, 375 pages. Price $4.75. 


Few practical books on this subject 


| have been written for the serviceman or 


technician lacking knowledge of engi- 
lack- 


a little information as to the 
how and why of television. 

The author of this work plunges im- 
mediately into detail after a single intro- 
ductory chapter which describes the zen- 
eral features of television receiver. and 
transmitters, scanning, camera tubes, 
wide transmission bands 
and other points necessary to present a 
broad general idea of the subject. 

The second chapter discusses u.h.f. 
waves and suitable television antennas 
From here the author goes into r.f. and 
if. circuits, detectors, a.g.c. circuits, 
video amplifiers, d.c. reinsertion, cath- 
ode-ray tubes, synchronizing and de- 
flecting circuits. 

Having covered the circuit details, the 
author proceeds to deal with typical 
television receivers and their adjust- 
ment. A long chapter (36 pages) is de- 
voted to servicing television sets. Some 
space is given to special circuits, color 


| television and the frequency modulation 


used for the audio transmissions asso- 
ciated with television programs. A 
glossary of television terms and a brief 


index complete the book. 


INSIDE THE VACUUM TUBE, by 
John F. Rider. Published by John F. 
Rider, Inc. Stiff cloth covers, 5'.x8', 
inches, 407 pages plus preface and ta- 
ble of contents. Price $4.50. 


For the first time in a book intended 
for the studant or beginner, a modern 
approach is made to the theory and oper- 
tubes. After a brief 
introduction to electrons and thermionic 
emission, vacuum-tube action is con- 


| sidered on a basis of fields and charges. 


The result is a clearer and by no means 
less simple explanation of the tube and 
its workings than has hitherto appeared. 

Though the attack is from the same 
point as an advanced text, the manner 
of presentation is kept to the beginner’s 
level, and the material is lightened by il- 
lustrative cartoons which fully explain 
electronic laws and tube operation. An- 
other interesting departure in illustra- 
tion is the three-dimensional drawings, 
which when viewed through the red- 
blue spectacles provided with the book 
permit the reader to visualize actions 
which cannot be presented properly in 
a flat two-dimensional picture. 

After describing why and how the 
its characteristics as a 
part of electronic apparatus are con- 
sidered, and a number of chapters are 


| given to dynamic curves, transfer char- 


acteristics, voltage and power ampli- 
(Continued on following page) 


1946 





KWIKHEAT 


From Tip-to-Plug 
in @ Class by Itself 


FAST! Het in Only 90 Seconds 
COOL New Protecting Hendie 
SAFE! Will Not Overhect 
POWERFUL (Full 225 Warts) 
SAVES TIME—Less Retinning 
BALANCED! Easily Hendied 
DEPENDABLE — Longer Lasting 
LIGHT WEIGHT (Only 13, ot.) 
THREADED TIPS For Best Contact 
ECONOMICAL in Operction 
THERMOSTAT ts Built tn 
SIX TIP STYLES Interchongeable 



































A KWIKHEAT 
USER WRITES — 
"1am certainly convin 
the Ku iRbeat are 
sure to work with, 


H, P. K. Long Branch, N. J 


225-Watt Iron with #1 tip? 11 
Extra Tips—Six Styles, eoch 1.25 


VANATTA 


KWIKHEAT 


THERMOSTATIC SOLDERING IRON 


Sound Squigmest: Soepartition of California 
3903 Son Fernando Rd, Glendale 4, Californie 


Large stocks assure the finest and most 
complete selections of all available items 
ot lowest prevailing prices. Thousonds of 
active buyers depend on us for their entire 
Radio repair and replacement requirements, 
Because we understand service problems, 
every order is expedited for delivery in 
double quick time. Everything we do is 
planned for convenience and satisfaction to 
our customers. You will find it profitable to 


make Radolek your buying heedqvarters. 


FREE BUYING GUIDES 


Because of existing conditions we keep our 
customers right up to the minute on ovoil- 
able merchandise by releasing supplements 
frequently instead of sending our regular 
Big Profit Guide 
once o year. Send lee im p 
the coupon now ae 

to get these Free ~ 4 
Buying Guide Sup- 
plements as they 


are issued. 


RADOLEK CO., Dept. C-115 
601 W. Randolph St., Chicago 6, th 
Please send FREE Buying Guide Supplements 
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ORDER FROM RADOLEK 
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RADIO SCHOOL 


DIRECTORY 


PREPARE NOW FOR SKILLED JOBS IN RADIO AND ELECTRONICS 


ya a place for yourself in a new world of radio and electronics—a world in which 
revolutionary electronic developments will require highly specialized technical 
knowledge. Take a good course now to fit yourself for a good paying job. The training 
you need can be supplied by one of the schools advertised in this publication. 





BE YOUR OWN BOSS OPERATE 
YOUR OWN PROFITABLE BUSINESS 


HOME end APPLIANCES 


INDUSTRIAL 
SERVICE—REPAIR—INSTALLATION 


LY shop training course of its kind. Gives you 
actual shop training on washing machines, man- 
glers, heat control systems, water heaters, toasters, 
vacuum sweepers, etc., etc. Work on actual machines 
— trained instructors. Low tuition. Old established 
Most complete training course of its kind. 
Investigate this opportunity—its money-making possi- 
bilities and the need for trained men. Write today 
for details. No obligation. 
eterans ask for Gi plan. Act now! 


APPLIANCE TRAINING SCHOOL-Dept. 56 


Division of Commerical Trades Institute 
6312 N. Broadway, Chicago 40, Ill. 








Train with professionals. Com- 
plete, intensified courses; Re- 
pair s Maintenance, Communi- 

cations, High-speed _telegraphy, 
—_ transeription, FCC exams, 


High School Students ac- 
cepted for training as Mer- 
chant Marine Radio Officers. 
Gov’t sponsorship available to 
veterans. 
“A Radio School managed by radio men.” 
45 W. 45th St., Dept. RC, New York 19, N.Y. 


MELVILLE rapio institute 














COMMERCIAL RADIO INSTITUTE 


A radio training center for 
twenty-five years. 


e 
RESIDENT COURSES ONLY 


Broadcast, Service, Aeronautical. Television and Marine 
telegraphy classes now forming. Literature _. cen 
Veteran training. Classes now forming for July 


38 West Biddle St., Baltimore 4 Md. 


MUM 


LEARN RAPID 
RADIO SERVICING 


Send for Free Information: “3 Ways to Learn 
Radio.” Approved for Training Veterans. 


(See our ad on page 657) 


WESTERN RADIO INSTITUTE 


1457 Glenarm, Denver 2, Colo. 
UONUADAEGOTADAEAEADOEDELAGOOUENELEDOUAEOOUEDODOANAUAUOLODOEU ADO ONANUAOOUNOOODNE: 


BOUL ULLAL CLL 








RCA INSTITUTES, Inc. 


Offer thorough training 
courses in all technical phases of 


Radio and Television 
DAYS—EVENINGS WEEKLY RATES 
VETERANS: Tee et Bill of Rights 
For Free re... yh. Dept. RC-46 
RCA INSTITUTES, Ine. 


A Radio Corporation of America Service 
75 VARICK STREET NEW YORK 13, N. Y. 




















RADIO ‘COURSES | 


@ RADIO OPERATIN cop 
@ RADIO SERVICING - ELECTRONICS 


@ REFRIGERATION SERVICING 


Personal Counselling Services for Veterans 
Write for Latest Trade & Technical Catal 





LONDON, ENGLAND; 


South 
ican 


Amer- 
beam, 6 to 10:15 am; 11: 
to, 12:45 pm. 5 
BATASIA. NETRERLANS INDIES; 
11:30 pm to 9:30 a 
NEW yORK ey , beam, 


am to 1:3 
LONDON. ENGLAND: African beam, 
9:15 to 10 


Lesson. ENGLAND: Indian beam, 
o 8:45 . 


+ 6 to 8:30 am 


+ Central and 
6:15 to 845 
LONDON, E 
LONDON, E 





BETTER BROADCAST TUNER 
(Continued from page 636) 











V.M.C timate & TECHNICAL SCHOOLS VA 


—RADIO— 


RADIO Technician and Radio Communications courses. 
Register now for new classes starting first MONDAY 
of each month. Day and Evening Classes. 


AMERICAN RADIO INSTITUTE 
101 West 63rd St., New York 23, N. Y. 
APPROVED UNDER GI BILL OF RIGHTS. 


OE scawinc “2? 


Be a ‘‘key’”” man. Learn how to send and 
receive messages in code by telegraph 
and adio. Commerce needs thousands 
of men for jobs. Good 

interesting work. Learn 

ly through fainous > 

Write for FREE BOOK. 


CGANDLER SYSTEM CO. 
-G, Box 928, Denver 1, Colo., U.S.A 




















Dept. 3-G 








Correspondence Courses In 


RADIO anc ELECTRICAL € 
ELECTRICAL ENGINEERING °° S722 322 


— “.. Rear sets. — Low Cost. 


RADIO ‘ENGINEERING? 


fx ‘sec — 

can understand wg « 

a fine course in radio, pub- 

lie ‘address. photo- electric “work. 

zeaine you to pe super-service an. real vacuum tube 

technician. Servicemen needed badiv. Diploma on comple- 
tion. ‘Tuition $25. either course. e} 
Get copies of school 

magazines, complete details. SEND NOW! 


LINCOLN ENGINEERING SCHOOL ,59%.52?582 


Lincoln. Nebr. 








BOOK REVIEWS 
(Continued from page 659) 











fiers,, dnd even the cathode follower. 
Miscellaneous tubes, including cathode- 


ray and photoelectric types, are de- 


scribed in the last chapter. 

The book lacks an index, but this 
omission is balanced by complete sub- 
heading in the table of contents. 





WORLD-WIDE STATION LIST 
(Continued from page 622) 














Freq. Station Location and Schedule 





17.700 GVP LONDON, ENGLAND: Netherland 
Indies, 6 to 6 15 am; 7 to 7:15 am; 
ee, beam. 5:30 to 6 am; African 

730 to 6:45 am. 
GRA LONDON, ENGLAND. 
eva DON. ENGLAND: Near East 
ay 6:30 to 10:15 am; Central and 
South American beam, 6 to 10:15 


7.715 
7.730 


Printed in the U.S.A. 


af 11:45 am to 4 pm; Indian beam, 
to 4 am. 

BOSTON, MASS.; Central American 
— 6:30 > 8:15 -: European 

am, 9 a 12:45 

SAN FRANCISCO, WeACtE. 
ehmerican f Tre .° 4 Y 

LEOPOLDVILLE, "BELGIAN. CONGO; 
6 to 9:30 am; 11:30 am to 12:15 pm. 

NEW YORK CITY: South 
beam, 5 to 6:15 
7:30 am to 1 pm 

SAN FRANCISCO, CALIF.; South 
Pacific beam, 2 to 4:45 pm 

LONDON, ENGLAND: African beam, 
11 am to 2:15 pm. 

CINCINNATI, OHIO; South American 
beam, 5 to 5:45 pm; European beam, 
7:30 am to 2:30 pm. 

HONOLULU, HAWAII; 
beam, 4 to 11:30 am. 

LAHTI, FINLAND: 8 am to 12:30 


pm. 

LONDON, ENGLAND; African beam, 
4 to 10:15 am; Indian beam, 4 to 
10:15 am 

MONTREAL, CANADA; 
beam, 7 am to 2 pm. 

NEW YORK CITY; European beam, 
6 am to 12:45 pm. 

DELHI, INDIA; 5 to 7 am. 

BRUSSELS, BELGIUM: 6 to 7 am; 
11 am to noon. 

LOS ANGELES, CALIF.: South 
American beam, 5 to 10:45 pm. 

LONDON, ENGLAND: African beam, 
10:30 am te 12 pm 

CINCINNATI, ~~ 
8 am to 12:45 

LONDON, ENGLAND, 


ee 


American 
pm; European beam, 


Philippine 


European 


European beam, 
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Parts List 
RESISTORS 


R1—10,000 ohms potentiometer 
R2, R3—100,000 ohms 
R4—400. ohms 
R5—10,000 ohms 
R6—-50,000 ohms 
R7—60,000 ohms 
R&8—400 ohms 
R9—10,000 ohms 
R10—60,000 ohms 
R11—5,000 ohms, 
supply is well 
CONDENSERS 
Cl, C2, C3—gang 
C4, C5, C6, C7, 
C10—8 uf, 450 volt electrolytic 
C11—.0001 pf mica 
C12—.1 pf, 600 volt, 
MISCELLANEOUS 
L1—14-7413 Meissner Iron Core shielded coils 
L2—14-7558 Meissner Iron Core shielded coils 
L3—14-7558 Meissner Iron Core shielded coils 


“Radio Thirty-Five Dears Ago 


In Gernsback Publications 


10 watts (optional if power 
filtered) 


condenser, .00036 
C8, CI—.1 uf 


tubular 








HUGO GERNSBACK 
Founder 


Modern ElectricS .......seeeeeeeeeeess 1908 
Electrical Experimenter 

Radio News 

Science & Invention 

Radio-Craft 

Short-Wave Craft 

Wireless Association of America 











Some of the larger libraries in the country still haw 
copies of Modern Electrics on file for interested readers 

High Frequency Currents, by Norman 
Barden. 

The Rosing Telephot. 

Gaumont (Talking Machine) Appara 
tus. 

New Bellini-Tosi Apparatus, by A. ¢. 
Marlowe. 


“ ’Wireless Interference and Perturba- 


tions, by J. FE. Taylor. 

Unique Means to Vary Wave Length. 

Detector Recorders. 

An Easily Constructed Variable Con- 
denser, by James Bitler. 

Light Portable Aerial, by John Brady. 

Simple Electrolytic Interrupter, by 
Alfred Bretonnel. 

Electromagnetic Reproducer, by 
Frode Jensen. 

Sending Condenser for One-Inch Coil, 
by J. McClain. 

Simple Sending Condenser, by N. ¢. 
Goin. 

An Adjustable Condenser, by W. 
Schurmann. 

Break-In Key, by C. W. Carlstrom. 

A New Ball-Bearing Slider, by 0. 4 
Hurlbut. 

Pocket Radio Receiver, by L. O. Mute 
ford. 
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S. WILLARD BRIDGES ‘ 2 
293 SUMMER STREET “i 
BOSTON 10. MASSACHUSETTS 
; : 


‘ 


panoramic Radio Corp. FOR BAND COVERAGE ae 


242 West 55th Street 
New York 19, N-Y- 
44 


re CONTROLLING RECEIVER ENTIRELY -:- 


Gent lezen: - 


It is seldom that I have purchased 4 piece of ra- 
dio equipment and found it far superior to ay expec ta- 
tions, but the Panadaptor that I purchased from the 
Radio Shack in Boston about two weeks ago has certain- 
ly out-performed anything I had hoped for. 


I have used the Panadaptor primarily as & monitor 4 Letters qrrive dail - , 
for the 10 meter band in conjunction with an NC 200 ‘ ; Vices all enthusiasti¢ 
Receiver, and I find it priceless for band coverage be- os. GIR 
tween transmissions. Today I discovered I was paying : agree that PANADAPTOR 

to the receiver dial but #25 § ry 
controlling my receiver entirely from the scope screen " 
where 1 could see the field both sides of the frequency ove out-performs anything hoped fo age 
to which 1 was tuned. 2 


nee ht RIE IE 





This is a fine unit and I know you will sell a great 


many of thea. 
Yours very truly, 


4h Zr, L, To fully appreciate ALL thet this 
amazing instrument offers, you must SEE 


PANORAMIC 


y 
o= eA — 
S$. Willard Bridges / 


—_— 





ret ee REC 3 PT| () 
- nn “er N 


‘Blind’ operation is now a 
thing of the past. . . as out- 
dated as the kerosene lamp 
for illuminating your home. 
ee Some radio amateurs may 
oe i | f continue to ‘‘rough’’ it with- 
aoe yi ~ hs out a PANADAPTOR.. . but 
ao ; he all modern shacks will have it. 


mannan 6) wee cnr ae 


sER Fide, 
oy * 


PANADAPTOR is the “ 
EYE” of |your ri 
on ae ' wll rig. 1 lets you SEE h i 
Saline e signe! characteristics of your own and oth i lap hh ony 
SAWADAPTOR moaet F and t shows you 200 kc of any band instantl hel peng sallgenlinge col, xe 
able © : avoid a i peta tag ey 9 ) 
con ah s< demons poste mnoying QRM. PANADAPTOR makes radio more f ‘te Peng Mariel 
«ee comple peration of your station more efficient Oe an ee 
ccessories for to yourself to see the PANADAPTOR ss Sie ai ealiae aime ta 
— now on display at leadin i 
g radio jobbers. 


Now Avail 


Exclusive Canadian Representative: CANADIAN MARCONI, Ltd 


PAN i 
ADAPTOR, featuring PANORAMIC RECEPTION, is the exclusive 


. yea GUARANTEE d 
; an igi ; 
: we ance original design of PANORAMIC RADIO CORPORATION 
mic Hondbook 


ON 
against de 
workmonshi P 
tubes). Ponore 


with full installation, operat 
ing application and paw 
nance instructions furnish 
with each > ANADAPTOR. 
ez EA yess ¥ 


ANQRAM New Y 


fect 


7’ RADIO CORPORATION 


242 250 WEST SS™ ST f 
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‘OR HOME RADIOS 


SER PAGE 680 ~~ e 194 
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| WILL TRAIN YOU TO START 


A SPARE TIME OR FULL TIME 


woo RADIO SERVICE BUSINESS 


National Radio 
Institute 


SP, WITHOUT CAPITAL 


The men at the right are just a few of many 
I have trained, at home in their spare time, to 
be Radio Technicians. They are now operating 
y B ild T 4 oa _— gy | —_ time - full time 
Ma io businesses. undr of other men I 
ou ul hese an ny —y bg ngs | jobs in eetenty every 
° . ° ° ranch o io. Doesn't this OVE my “‘50- 
Other Radio Circuits with 50 method” of home training can give you 
. por g Seah Reewtetos of Radio —~ € 
and t experience you n to “ 
6 Kits of Parts | Supply help you make more money in the fast-growing 7 have tt 

Same —~y— ‘ a : been ve, me Radio 
, t me send you facts about opportunities in 
| &. A Port vy contested = hg the busy Radio field. See how knowing Radio 
made hundreds of measurements an “: can give you security, a prosperous future... 
justments, you'll have valuable PRACTI- lead to jobs coming in Television, Electronics. 
CAL Radio experience for a good full or Send coupon NOW for FREE Sample Lesson 
rt-time Radio job! and 64-page, illustrated book. Read how NRI 
= =f trains you at home in spare time. Read how you 
practice building, testing, repairing Radios with 

SIX BIG KITS of RADIO parts I send you. 


Many Beginners Soon Make Extra Money 
in e Time While Learning 


The day you enroll I start sending EXTRA 
MONEY JOB SHEETS. You LEARN Radio 
principles from my easy-to-understand, illus- 
trated lessons—PRACTICE what you learn by 
building, testing and experimenting with parts 
I send—USE your knowledge to make EXTRA 
money fixing neighbors’ Radios in spare time 
while still learning! From here it’s a short step 
to your own full-time Radio Shop or a good 
oer | Trained 
Future for Trained Men Is Bright 
in Radio, Television, Electronics These Men 


It’s probably easier to get started in Radio 
now than ever before, because the Radio Repair 
Business is booming. Trained Radio Technicians 

build th also find profitable opportunities in Police, Avi- 
PERHETERO- ation, Marine Radio, Broadcasting, Radio Man- 
DYNE CIRCUIT ufacturing, Public Address work. Think of even 
greater opportunities as Television, FM, and 
: many new, ie arene ony oe A yom on 
MEASUR- stage. 4 become available to the public! Soon, there wi 
wi eae tec be more Radio equipment to install, operate, 
above early in audio . It will maintain and repair than ever before in all his- 
Course, useful for in tory! Get the facts on all these opportunities. 
Radio work to pick up Send for FREE books now! 
EXTRA spare the 


money. It is a vacue in Find Out What NRI Can Do For You 


Mail Coupon for Sample Lesson, “Getting 
Acquainted with Receiver Servicing,” and my 
FREE 64-page book. It’s packed with facts 
about Radio’s opportunities for you. Read the 
- : details about my Course. Read letters from men 

e | Ne ge I trained, ies woes they are doing, comnts. 

. See how quickly, easily you can get sta . No 

pang FO oh ‘ obligation! Just MAIL COUPON NOW in an 

ence, Provides ampli- envelope or paste it on a penny postal. 

tude-modulated sig: ‘ J. E. SMITH, President, Dept. 6GX, National | 

nals for test and ex- Radio Institute, Pioneer Home Study Radio 
perimental purposes. School, Washington 9, D. C. 


SAMPLE LESSON FREE ee 
I will send you a FREE Lesson, “Getting Ac- Goob FoR Born sasenee ates FREE 


quainted With Receiver Servicing,” to show you 
how practical it is to train for Radio at home in 
spare time. It’s a valuable lesson. Study it—keep it 
—use it—without obligation! Tells how Super- 
heterodyne Circuits work, 

gives hints on Receiver 

Servicing, Locating Defects, 

Repair of Loudspeaker, I.F. 

Transformer, Gang Tuning, 

Condenser, etc. 31 Illustra- 

tions. 











J. E. SMITH, President, Dept. 6GX 

National Radio Institute, Washington 9, D. C. 

Without obligating me, mail your Sample Lesson and 64-page book, FREE. 
am ei interested in the branch of Radio _ A » below. 

(No salesman will call. Please write plainly.) 


( ) My own Radio Service ( ) Operating Broadcasting Sta 
Business tion 


( ) Spare Time Radio Servicing ( ) tndustrial Electronics 
ee. y Abney wenaioten for Radio ( ) Public Address Systems 
' ee of Ca Ship, Harbor, Gov’ i 

( ) Aviation Radio c Radio a 7 


(if you have not decided which branch you prefer—mail coupon for facts 
to help you decide.) 


My Radio Course Includes 
TELEVISION * ELECTRONICS 
aa sektis, fon ae Celeliia- Bare), | 


PFPeeeeeeee Ge 222 
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Keep Your Name in Front with 


N. U. BUSINESS-BUILDERS 


NOW AVAILABLE 





One of the largest and finest assortments of dealer helps 


— , ‘al fered di : BUSINESS - BUILDERS ® Trouble Finder Folders 
and sales promotional material ever offered to radio service. Widow Decals © Battery Cross-Indexes 
dealers is now available from National Union Distributors. © Book Matches 
; ; TECHNICAL HELPS 
Here are business-builders for practically every need of the pee i ee OReniiale Batten 
@ Stationery 
radio service engineer. All are smartly designed in the most. e Job Tickets . Reference Manuals 
7 ; 2 oir a in ¢a ®@ Service Engineering 
modern styles. Many are offered with personalized imprint  * Embosograf Signs Bulletins 
. ¢ Newspaper Ad Mats ® Uniballast Manuals 
of your name and address. Let N. U. help you advertise oTdephone Ad Mets vient Aid Veosum 
your business, find new customers and increase your sales. @ Cartoon Cards Tube Charts 
Ask Your N. U. Distributor Today COMING 
® Window Displays © Imprinted Scotch Tape 
o k = di © Outdoor Signs © 4 Purpose Tube Decals 
National Union Radio Corp. tic sc. obinamiiie 


Newark 2, New Jersey 


Transmitting, Cathode Ray, Receiving, Special Purpose Tubes » Condensers » Volume Controls + Photo Electric Cells « Panel Lamps + Flashlight Bulbs 
662 RADIO-CRAFT for JULY, 1946 
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and instructions 
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1 
' 
JOBBER CANNOT SUPPLY YOU, KINDLY WRITE FOR A LIST OF JOBBERS IN YOUR STATE | 
WHO DO DISTRIBUTE OUR INSTRUMENTS OR SEND YOUR ORDER DIRECTLY TO US. 








a beautiful hand-rubbed wooden cab- 
inet. Complete with Probe, test leads 
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The Mew Mode O7t-1t 
SIGNAL TRACER 


Simple to operate . . . because signal intensity 
readings are indicated directly on the meter! 


Essentially “Signal Tracing” means following the signal in a radio 
receiver and using the signal itself as a basis of measurement and as 
a means of locating the cause of trouble. In the CA-11 the Detector 
Probe is used to follow the signal from the antenna to the speaker 
—with relative signal intensity readings available on the scale of 
the meter which is calibrated to permit constant comparison of signal 
intensity as the probe is moved to follow the signal through the 
various stages. 


$ © 
The Model CA-11 comes housed in 
Net price 





Features: 
SIMPLE TO OPERATE — only 1 connecting cable — 
NO TUNING CONTROLS, 
HIGHLY SENSITIVE — uses an improved Vacuum Tube 
Voltmeter circuit. 
Tube and resistor-capacity network are built into the 
Detector Probe. 


COMPLETELY PORTABLE — weighs 5 Ibs. and meas- 
ures 5” x6" x7”, 


+ + + & 


Comparative Signal Intensity readings are indicated 
directly on the meter as the Detector Probe is moved to 
follow the Signal from Antenna to Speaker. 


% Provision is made for insertion of phones, 








The Mew Mode 450 
TUBE TESTER 


SPEEDY OPERATION 
assured by newly designed ro- 
tary selector switch which re- 
places the usual snap, toggle, 
or lever action switches. 
The model 450 comes complete 
with all operating instructions. 
Size 13”x12"x6” 
Net weight 8 99 g ) 0 
Our Net Price....... 
c=, 





a Dept. R 
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Specifications: 


® Tests all tubes up to 117 Volts 


including 4, 5, 6, 7, 7L, Oc- 
tals, Loctals, Bantam Junior, 
Peanut, Television, Magic Eye, 
Hearing Aid, Thyratrons, 
Single Ended, Floating Fila- 
ment, Mercury Vapor Recti- 
fiers, etc. Also Pilot Lights. 
Tests by the well-established 
emission method for tube qual- 
ity, directly read on the scale 
of the meter. 

Tests shorts and leakages up 
to 3 Megohms in all tubes. 
Tests individual sections such 
as diodes, triodes, pentodes, 
etc., in multi-purpose tubes. 
New type line voltage adjuster. 
NOISE TEST: Tip jacks on 
front panel for plugging in 
either phones or external am- 
plifier will detect microphonic 
tubes or noise due to faulty 
elements and loose internal 
connections. 

Works on 90 to 125 Volts 60 
Cycles A.C. 








Tew Model 400 
ELECTRONIC MULTI-METER 


A Combination Vacuum-Tube 
Voltmeter and Volt-Ohm Mil- 
liammeter plus Capacity, In- 
ductance, Reactance, & 
Decibel Measurements 







Specifications: 


DO. VFM. VOLTS: 0 to 3/15/30/75/150/300/750/1500/3000 
olts 
D.C. VOLTS: (At 1,000 Ohms Per Volt) 0 to 3/15/30/75/150/ 
300/750/1500/3000 Volts 
A.C. VOLTS: (At 1,000 Ohms Per Volt) 0 to 3/15/30/75/150/ 
300/750/1500/3000 Volts 
D.C. CURRENT: 0 to 3/15/30/75/150/300/750 Ma. 
0 to 3/15 Amperes 
RESISTANCE: 0 to 1,000/10,000/ 100,000 Ohms 
0 to 1/10/1,000 Megohms 
CAPACITY: (In MFD) .0005—.2 .05—20 .5—200 
REACTANCE: 10 to 5M (Ohms) 100—50M (Ohms) 
.01—5 (Megohms) 
INDUCTANCE: (In Henries) .035—14 .35—140 35—14,000 
DECIBELS: —10 to +18 +10to +38 +30to +58 
The model 400 comes housed in a rugged crackle-finished steel 
cabinet complete with batteries, two sets of test 
leads, one set of V.T.V.M. probes and instructions. $4950 
en ee ee... i eKaneepeemne ee Net 
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Save 


From 2 to 12 clear photos of 
the chassis, identifying each 
component part for imme- 
diate checking or replace- 
ment. 

Complete specifications on 
each component, including 
manutfacturer’s part num- 
ber, available replacement 
type or types and valuable 
installation notes. 

A keyed reference align- 
ment procedure for the 
individual set, with adjust- 
ment frequencies and 
recommended standard 
connections. 

Complete voltage analysis 
of receiver. 

Complete resistance analy- 
sis of receiver. 

Complete stage gain meas- 
urement data. 


Schematic diagram. 


to 


If you think it’s going to be easy to service 
the 1,000 or more radio sets soon to come 
off production lines, read no further! The 
Sams PhotoFact* Service is designed for 
men who know there’s a tough time ahead 
—who need and want better service in- 
formation. 

The Sams PhotoFact Service provides 
such information in the form of reliable, 
fact-filled, illustrated folders that can save 
as much as 50% of your servicing time. 
Every post-war radio is visualized in 
photographs . . . every part listed and 
numbered . . . every servicing shortcut and 
installation fact fully set down! No matter 
how complicated the set, or how new the 
components, you have the whole story 
right in front of you. 

You get a set of from 30 to 50 PhotoFact 
Folders at a time. Each set of folders 


Here's 
YOUR 
problem 


r= Here's 
y ~6«OUR 
answer 


50% in Servicing Time! 


comes to you in a handy envelope at a cost 
of only $1.50 for each group. They cover 
all new receivers as they reach the market. 

Think of it! An absolutely fool-proof 
visual method of giving you the exact in- 
formation you want, where you want it, 
when you want it, for as little as three 
cents per new radio model! And every bit 
of information is compiled by experts from 
an examination of the actual receiver itself 
— not from standard service data! 
PhotoFact Folder Set No. 1 is being pub- 
lished June 15. Others will follow closely. 
Reserve yours now! 


Alec, Wembershife tn 
HOWARD W. SAMS INSTITUTE 


Answers to hard service problems! Economical shop 
practices! How to get more customers! These and 
many other subjects covered by 30 top notch spe- 
cialists! Complete facts with PhotoFact Set No. 1. 


*Trade Mark Registered 





Cut This Out and Mail It to Your Distributor! If you do not know his name and address, send 
it directly to Howard W. Sams & Co., Inc. 2924 East Washington Street, Indianapolis 6, 
Indiana, and we will see that your nearest distributor gets it. 





CHECK ONE SQUARZ 


PLEASE PRINT 





Name 


[] Yes, by all means reserve every issue of the Sams PhotoFact Folder Service for me. 


TC] Send complete information and reservation card. 


My (check) (money order) (cash) for $1.50 is enclosed for PhotoFact Folder Set No. 1. 
(Publication date, June 15, 1946). (If you send cash, be sure you use registered mail.) 





City. 


Zone. 


Address. 








Cc y Name. 


» 








My Distributor’s Name. 
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FREE KIT PACKET SHOWS HOW YOU 
CAN GET LOTS OF ‘'LEARN-BY- 
DOING” RADIO EXPERIENCE AT HOME 
FROM DEFOREST’S THRILLING RADIO 


Now—you can see for yourself why DeForest’s Train- 
ing does such a grand job of preparing men for a 
bright future in one of America’s most promising op- 
portunity fields—Radio and Electronics. Send the 
coupon below for your free “Kit Packet” plus the big 


EXPERIMENTS free book, “Victory For You!” that has helped so 


DeForest’s Kit Packetshowshow youcanget ™any to find the way to good pay jobs. You'll be sur- 
real Radio experiencefrom the many standard Radio partsfur- prised at the opportunities ahead of FM Radio, Avi- 
ee ee eens Oy ation Radio, Broadcast Radio, a profitable Business 
with Photo Electric Cell Magic”... .a 5 TubeSuperheterodyne of Your Own, Motion Picture Sound Equipment, 
Receiver. . . 2 Radio Telephone and scores ofotherfascinating and Electronics—plus the exciting future possibili- 
projects. See how you get actual “‘shop training” at home to ties ahead of Television, Radar, ete. Train in your 
give you the practical Radio experience you ne spare time at home—or get all of your training mn 


VETERANS! our Chicago laboratories. 
Furats for velar! See how | 3S HOME TRAINING alps | YOU Also Get EFFECTIVE EMPLOYMENT SERVICE 


you can prepare yourself without DeVry Movie Projector § Upon completing your training, you get the full benefit 
phy ccm aan oa A) and eos of DeForest’s Employment Service W/{S 

- oo Movie Fi : 1 
vast Radio-Electronic oppor- cel tnd Diab that has helped so many men to get 


tunity field. for working out 133 started in the Radio-Electronic field. 
e experiments 


90 lessons prepared under BM aze) 1390 MIT ML att sm Tai ie 
the supervision of Dr. TION IN MOTION PICTURE SOUND EQUIP- 
Lee DeForest—the IRIVR MET arto OT Mita] (i+) inn 

Father of Radio. RESIDENTIAL TRAINING IN OUR MODERN 
CHICAGO LABORATORIES ALSO AVAILABLE 
—ASK US FOR INFORMATION! 











ZAE. B. DeVry, President 
jDeFOREST’S TRAINING, INC. |. 
2535-41 North Ashland Ave., Dept. RC-CT 
Chicago 14, Illinois, U.S.A. 


[Send FREE RADIO KIT PACKET and 
“VICTORY FOR YOU!” BOOK. 











; 53 Es City Zone____Stale_ illite ali 
, ANC. OO If under 16, check here 0 If a discharged Veteran of 
eX Z| for special information. World War II, check here. 
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“VOMAX” 


904 % BRIDGE 
“SPARX” 


"“VOMAX"' is more than a multi-meter . . . more than volt-ohm-db.- 
milliammeter . . . more than r.f. vacuum-tube voltmeter of laboratory 
instrument caliber. "VOMAX" is all of these things. Born out of six 
years of military research and production, it is new as today. Backed 
by a name famous for over 35 years . . . designed by radio's only 
International Grand Prize winner, "“VOMAX" is the standard of 
comparison, 


RADIO MAINTENANCE engineers checked and rechecked the 
market for the best possible meter . . . most-used instrument in all 
radio service . .. to serve as heart and core of its new ''Modern 
Test Bench." They selected "VOMAX". Your efficiency and profits 
will be greatest when you, too, use "VOMAX". Outstanding .. . 
tested and sworn to by thousands of serious service technicians . . . ordered.and reordered by the U. S. Bureau of 
Standards, the. Naval Research Laboratory, Western Union . used by Sperry, Monsanto Chemical, DuPont, F.C.C. Only 
Grand Island monitoring station, C.A.A., Naval Ordnance Depots, Lapp Insulator, Stackpole Carbon, Fairchild Aviation, 

etc., etc, This is positive proof that "VOMAX" is the meter you must have to top smart competition. Follow the rec- $59 85 
ommendation by Bendix to all BENDIX RADIO distributors and dealers... "Use ‘VOMAX'. It's better than we hoped." . 


Model 904 Capacitance/Resistance Bridge. '/4 mmfd/ohm thru 1,000 mfd/meg- 
ohms; 0-50% power factor; 0-500 volt adjustable internal polarizing voltage; 
0-10 and 0-100 ma. electron-ray leakage current meter; measures resistance, ca- 
pacitance under actus! operating voltages! Also recommended by Bendix. 
Only $49.00 ‘ 





“SPARX". Visual/aural dynamic signal tracer; 20 cycles thru 200 mcs.; new 
crystal rectifier r.f./a.f. probe; 65 db. a.f. amplifier; dynamic speaker Tests 
speakers, phono pick-ups, amplifiers, receivers from antennae thru speakers; 
determines presence of operating voltages, hum. Checks individual circuits 
and overall performance and quality quickly and positively. Only $39.90 





Get a copy of June, 1946 RADIO MAINTENANCE at your favorite jobber—or send 25c¢ to 440 
Bloomfield Ave., Montclair, N. J., for radio’s newest 100% service magazine. Read all about 
"VOMAX" in it. 

Send penny post-card for new, hot-off-the-press, catalog describing these important, fresh, postwar 
measuring instruments, plus 3 new communication receivers, 2 new transmitters, factory built and 
kits, condensers, coils, sockets, new "frequency-meter" 5 thru 500 watt, 6-band transmitting inductor, 
keying and quality monitor, new AM and FM signal generator covering 90 kcs. thru 170 mcs. on 
fundamentals! See your favorite jobber at once, for demand far exceeds supply. 


OVER 35 YEARS OF RADIO ENGINEERING ACHIEVEMENT 


Wb Wburde Sher 


1249 MAIN STREET . HARTFORD 323 . CONNECTICUT 
IN CANADA—MC MURDO SILVER DIVISION, GENERAL RADIONICS, LTD.465 CHURCH ST.—TORONTO, ONTARIO, CANADA. 
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e Get one of the thousands of NEW 

_ JOBS that demand new techniques and 
methods in modern radio. Get your 
share of the NEW BUSINESS that 
servicing the new sets and equipment 
demands. Experts agree that Radio 
Television and Electronics presents the 
next great industrial boom! 





Radio is expanding farther and 
fastér than ever with great improve 
ments in reception. Radar is already 
a 2-billion dollar a year business. No 
one knows yet how great the Television 
market will be. Electronics touches 
almost every walk of life—in industry 
and in the home 


TURN YOUR INTERES QD 
RADIO INTO A_ CAREER a THA’ r 
WILL ASSURE YOUR SUCCESS 
Mail the coupon below for a list of 
the great opportunities in this field— 
today and in the near future 


Get the Proper Training 





‘ The good jobs in Radio Electronics 
The very essence of National Shep Meth- now go : the men who are equipped to 
od Home Training is EXPERIENCE. You handle them. It takes training and ex 
on the actual experience by working with perience. National Schools, one of the 
ern Radio and Electronic equipment— oldest and best established technical 
building cirewits and instruments. You may trade schools in the country, makes it 
bui fine, long distance MODERN possible for Re to get this training 
SUPERHETERODY E. signal generator, and experience right in your own home 
miniature radio transmitter, audio oseil- IN YOUR SPARE TIME. 


lator—many other full sized, actual, oper- 
ating pieces of equ.pment and instruments 
—conduct cathode ray and hundreds of 


other experiments. This experimental labor- ight! 

atory work advances with your training and Learn — Get 
you actually learn by doing. Send the cou- the latest short 
pon and get the full details of how such cuts, trade secrets, 
an offer can made, 


straight information, 











See What National Training 
Has Done For These Men! 


National Shop Method Home From 0. K. Ivey, 
Trair ng wins g@od jobs, in Washington, 








dependence and security quiek D. C., comes this 
ly. Take the word of Na endorsement ‘I 
tonal men who have estab believe National 
lished records in their favorite —— thebest 
Radio. Television, or other ourse to be had 
brar s‘of Electronics: ; Keep up the good work.’ 


Joseph Grumich, 
Lake Hiawatha 

















New Jersey Robert Adamsen, 
writes: ‘‘My lat. Kearney, Nebras s 
i T f est offer was $5, ka, National ‘ 
800.00 as Radio graduate, has two ' 
Photo Engineer radio jobs—makes +. 
but I’m doing well double pay as a * 
Where I am now engaged. I radio instructor : 1 
am deeply indebted to Na and as engineer at Station 
tional KGFW. He writes 7 | 
ies proud of My National train- g NAME ...-- 
eres a state- ing and appreciate the co- 1 
ment from BR. operative spirit.’ 
right. Black- § ADDREss .. 
foot, Idaho: ‘“Due - 
to my training at Read what hundreds of other 7 
T National I was enthusiastic students have @ CITY ...... 
ected to in- written about National Train- 
DA Siruct in the laboratory work ing. Send in your coupon ‘ 
tates @ Navy and Marines.’ today. : 
Se 
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a Grasp the NEW OPPORTUNITIES in 


RADIO 


ELECTRONICS AND 
TELEVISIONWOW/ 


Modern Radio—F M broadcast and reception— 
Television — Radar — Industrial 
power, control, communications—new equipment 
and methods demand new technical ability and 
Keep up to date with the latest. 


movern Evectrosic | Shop Method Home Training 
LABORATORY FOR YOU | Bya oP Established Resident School 


National maintains one of the big 
gest resident training shops and lab 
oratories in the United States where 
instructors, scientists and engineers are 
working constantly to improve aud a 
vance training methods. SHOP METH 
OD HOME TRAINING is a logical 
—— of this practical system 

A FREE lesson that shows you how 
nsnalal and systematic—how sound 
simple and easy this new training 
method is will be sent you without 
obligation. You may keep and use this 
lesson as you see fit. Fill out and mail 
the coupon below. 

Investigate this Proposition 

Where do you stand today in modern 
industrial progress? .What does the fu 
ture hold for you? You owe yourself 
this opportunity. It may never come 
again. With National training YO! 
GET AHEAD FAST—you may step 
into a good position or start a business 
of your own, with little or no capital 
even before you complete your National 
course. 

Fit yourself for a career of inde 
pendence, goed earnings, a lifetime of 
success and security in one of the fast 
est growing flelds in the World. But 
make up your own mind. Get the in 
formation first hand. Put your name 
and address on the coupon and mail 


= Get This Book 
FREE 


This big book presents the 
facts about the field of elec- 
tronies and your opportunities 
in it together with full infor- 
mation about the advanced 
National Training. Read it 
and make up your own mind 
that National Training wil 
equip you for a great future. 
No salesman will call on you 
from National. The book is 
FREE with your sample fes- 
son. Send the coupon or write. 


NATIONAL SCHOOLS » 


LOS ANGELES 37, CALIFORNIA €EST.1905 


National Schools, Dept. RC-7 
4000 South Figueroa Street, Los Angeles 37, California 


Mail me FREE the two books mentioned in your ad including a sample lesson of your course. 
I understand no salesman will call on me 


WITTITITIVITT TTT TTT seecececceces STATE. scsccscsessscetece 


Include your zone number 
O Check here if veteram of World War 11 
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CREI Home Study Training Can Equip You to Step Ahead 


of Competition and Gain the Confidence Born of Knowledge 


CRE! technical home study train- 
ing prepares you for the secure ra- 
dio jobs that pay good money for 
ability. 


Yes, YOU, can be ready to enjoy the security of 
an important engineering position and take advan- 
tage of new career opportunities ... if you prepare 
yourself now. 

Join the thousands of other ambitious radiomen 
who have enrolled with CREI to assure themselves 
of secure, good-paying jobs with a planned program 
of advancement made possible by CREI home study 
training in Practical Radio-Electronics Engineering. 
You can study at home—in your spare time—develop 
your technical ability—increase your knowledge to 
keep pace with important developments now taking 
place in the industry. 

By adding CREI training to your present radio 
experience you can safeguard your future and keep 
pace with such new developments as U.H.F. Circuits, 
Cavity Resonators, Pulse Generators, Wave Guides, 
Klystrons, Magnetrons and other tubes. Are you 


Capitol Radio Engineering Institute 


E. H. RIETZKE, President 
Dept. RC-7, 3224 16th Street and Park Road N. W., Washington, 10, D. C. 


Branch Offices: 
New York (7): 170 Broadway 
San Diego (1): 316 C Street 





Chicago (2): 30 N. LaSalle Street 
San Francisco (2): 760 Market Street 


equipped to handle them? CREI is equipped to help 
you, by providing the know-how and ability that is 
required. 

In our proved method of instruction you learn 
not only how but why! Easy-to-read-and-understand 
lessons are provided well in advance, and each student 
has the benefit of individual guides and supervision 
from a trained instructor. This is the basis of the 
CREI method of training which many thousands of 
professional radiomen have completed during the 
past 19 years ... training similar to that which CREI 
used in training thousands of radio technicians dur- 
ing the war for the U. S. Signal Corps, U. S. Navy 
and U. S. Coast Guard. 

It costs you nothing to read the interesting facts 

. to learn how CREI can help you enjoy the 
security you want 





... the better paying 
job that can be 
yours. Write for 
particulars now! 
(CREI training for 
veterans is approved 
under the “G.I.” 
Bill.) 


° WRITE 
TODAY for 
FREE 
BOOKLET 


"Your 
New World of Electronics” 





Opportunity in the 








® Tells how CREI Courses can be 
adapted to your particular needs. 


If you have had professional or ama 
teur experience—let us prove to you 
that we have something you need 
to qualify for a better radio job. To 
help us to intelligently answer your 


inquiry—PLEASE STATE BRIEFLY 
YOUR BACKGROUND OF EX 
PERIENCE EDUCATION 


) AND 
PRESENT POSITION. 
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‘Articles monthly on: 


( @ Television — AM — FM. 

@ Public Address Systems 

r @ Test Equipment — Tools — Service Kit 
t is ® ‘Shop Layout — Service Bench 

Ee i @ Trouble Shooting — Alignment 

e? eg Business News a 


ers Radio Maintenance 
is not sold on newsstands 





- RADIO MAINTENANCE MAGAZINE 
© 460 BLOOMFIELD AVE., 
“MONTCLAIR, N. J. 
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everything 
you want!” 





Please send me 
RADIO MAINTENANCE 


[] For 1 year 2.00 () For 2 years 3.00 


NAME 





OCCUPATION 





ADDRESS 


city | 








ZONE STATE 








([) CHECK ENCLOSED* [) BILL ME LATER 


*NOTE: By enclosing payment, 
thus eliminating billing expense 


WE WILL ADD ONE ISSUE FREE! s 





YOU CAN GIVE BETTER, FASTER SERVICE with these 


CALANMCED 
RESISTOR 





; 
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STURDY, HANDSOME Resist-O-Cabinet 


WITH EACH ASSORTMENT 


Balanced resistor assort- 
ment. Includes 59: IRC 
Type BT Insulated Metal- 
lized Resistors and “uni- 
versal’ 10-Watt Power Wire 
Wound Types ABand ABA, 
The ABA (adjustable) type 
makes possible every range 
from a few ohms up to 
10,000 ohms. 


100 Type BW-% and BTS 
Resistors. A complete as- 
sortment of most used 
ranges in the popular %- 
Watt Insulated Metallized 
and Insulated Wire Wound 


83 Type BW-1 and BTA 
Insulated Resistors. Every 
service engineer should 
have all of these top-qual- 
ity 1-watt resistance ranges 
at his fingertips. 


No one knows better than you 
that up-to-the-minute appearance 
and modern, efficient service pays 


off in your shop. 


That’s why IRC offers three 
Resistor Assortments to equip you 
for quick, easy resistor repl4cements 
on almost any job. Any one or all 
three IRC assortments, arranged 
according to type and range, are in 
neat, sturdy cardboard Resist-O- 
Cabinets that stack firmly one on 
top of the other. The cabinets are 
supplied absolutely free with each 
assortment ordered at standard 
in touch 
with your IRC distributor today 


resistor prices. Get 


EASY TO STACK————-»> 


Bases of Resist-O-Cabinets are 
arranged for stacking so that 
several cabinets may be used 
to increase stock capacity. 


INTERNATIONAL RESISTANCE CO. 


401 N. BROAD ST., PHILADELPHIA 8, PA. 


Canadian Licensee: International Resistance Co., Ltd., Toronto 
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By HUGO GERNSBACK 


ECRET COMMUNICATION 


There are many media suitable for communications 


HE art of secret, or private communication is as 

ancient as the human race. Ever since the dawn of 

civilization men have tried to perfect ways and 

means of communicating with each other private- 
ly or secretly—be it during peace time or in war. During 
the past 100 years science has enabled the communica- 
tions field to expand enormously, and new means of com- 
munication have been invented in profusion. 

The advent of electricity, and particularly the tele- 
graph and telephone, have made strictly private and oft- 
en secret communication easier. Thus, during war, even 
in the earlier days of the telephone and telegraph, special 
means were developed to make communication over these 
media as secret as possible in order that an enemy could 
not decipher the message. Special machines for coding 
purposes were invented, but few have proven to be 
“unbreakable.” 

Later on, wher radio expanded, new means were found 
for private communication, but here also secrecy was 
only partial. 

During peace time, for instance, when you telephone 
an overseas friend by the present radio transmission 
system, the ordinary person who has a short wave radio 
set cannot listen in on your conversation because the 
talk is split over two separate channels. Unless the 
listener has the combination and the special radio hook- 
up to combine the two messages into one, he hears only 
gibberish, which he cannot make out. This gives partial 
secrecy. Yet a radio engineer might hook up a special 
radio receiver to listen into anyone’s Trans-Atlantic 
or overseas communication should he so choose. The 
secrecy, therefore, is not complete. 

There are, of course, code machines and other, means 
by which the secrecy can be almost perfect, but during 
the war it was found that no system.could remain secret 
for long. All codes were eventually “broken.” 

This spurred on the technicians of all the warring 
nations as well as others to find some media which would 
be more secret than wire or radio, 

_The Germans possibly were the first to grab the an- 
cient Alexander Graham Bell Photophone whereby one 
talks over a light ray without any intervening wires. 
The Bell Photophone was invented in 1880, and has often 
proven not only an interesting stunt for experimenters 
to converse with each other over a light ray for miles, 
but had also a number of commercial applications in the 
past. When radio amplifiers came into vogue the instru- 
ment could be perfected and made more sensitive by 
modern instrumentalities. Soon the Germans were using 
it in their so-called “Lichtsprecher” (lightspeaker) dur- 
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ing World War II. This is merely a refinement of the 
Bell Photophone, 

With this instrument troops and command posts could 
talk over a light ray for many miles. The secrecy here 
was nearly perfect. Such a conversation could not be 
“tapped” easily between two points as long as the listener 
was not in a direct line between the points between 
which communication was carried on. Between two 
points, inaccessible to the enemy, it is therefore, possible 
to converse without much danger. It is possible to use 
ordinary sunlight as well as any other strong light 
source. The light beam is then modulated and communi- 
cation established. 

There are many other ways to communicate in a simi- 
lar manner without using visible light rays. The Ger- 
mans also early perfected a system whereby infra-red 
waves were used and this system also was fairly secure, 
particularly during night-time. 

When one speaks over a visible light beam at night 
the position is apt to be given away to the enemy, and 
if he is within gun range he will try to destroy the 
source of the light, because he knows it is being used 
for communication. Not so with infra-red waves which 
are difficult to spot and difficult to locate, and, there- 
fore, relatively safe. 

So far, however, infra-red communication has not been 
satisfactory over greater distances than about ten miles. 
It is certain, however, that it will be improved in time; 
only the horizon will then limit the range of communica- 
tion. ° 

There are yet other means at our disposal as, for in- 
stance, ultra-violet ray communication. Very little about 
this has appeared in print and there are certain difficul- 
ties connected with it, but in due time ultra-violet radia- 
tion will also be used for secret communication. 

Science does not stop here. We give a few more ex- 
amples, which so far have not been described—to the 
best of our knowledge— 

Human ears can only hear up to a certain point of the 
sound scale, thus any vibration beyond 15,000 cycles be- 
comes inaudible to us. That-is, for human beings, not 
for animals. 

Thus dogs and particularly canary birds, can hear 
much further up in the sound spectrum than human be- 
ings. There is now manufactured a special dog whistle, 
which only dogs can hear. You blow it, but hear nothing 
whatsoever as the sound waves generated by this whistle 
are beyond human reach. The dog, however, hears it 
very well over quite a distance. 

Scientists a few years (Continued on page 718) 
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AUTO TELEPHONE was made avail- 
able last month to operators of motor 
vehicles in St. Louis, Missouri. Officials 
of the Bell Telephone System, which 
introduced the service, state that it is 
being provided on an _ experimental 
basis but under regular commercial 
conditions, 


Three classes of service will be of- 
fered: a general two-way telephone 
service between any vehicle. and any 
regular telephone or other mobile unit; 
a two-way dispatch service between a 
customer’s office and his own mobile 
units only; and a one-way signaling 
service to mobile units. 

The rates for a three-minute general 
service message within the area served 
by the St. Louis radiotelephone station 
range from 30 to 40 cents depending on 
the location of the land telephone. The 
charge for a one minute two-way dis- 
patch call is 15 cents. The rates for 
most calls will not vary with the loca- 
tion of the vehicle. If the calling or 
called land telephone is outside the St. 
Louis service area, toll rates apply. 

The radio equipment on the vehicle 
may be provided either by the cus- 
tomer or the telephone company. If fur- 
nished by the company, the monthly 
service charge is $15 plus an installa- 
tion charge of $25. 

The transmitting and receiving units, 
having a power of about 20 watts, will 
be located in the trunk of a car or in 
any suitable place on a truck. Each of 
the two units will be contained in a steel 
case approximately 10 inches wide, 18 
inches long and 8 inches deep, and will 
weigh about 40 pounds. The single an- 
tenna for both sending and receiving 
will be approximately 18 inches in 
length, mounted on top of the vehicle. 

The radiotelephone central office 
equipment employed in St. Louis in- 
cludes a transmitting station and five 
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receiving stations. The antenna of the 
250-watt transmitter is located on a 
50-foot mast atop the Southwestern Bell 
headquarters building. The receiving 
stations are located in various sections 
of the city so that vehicles’ relatively 
low-powered radio sets will be within 
range at all times. The receiver nearest 
a calling mobile unit will pick up the 
voice signals and send them on their 
way by telephone wire. Radio channels 
within the range of 152-162 megacycles 
have been assigned for the service. 


THE RADIO PARTS SHOW, first 
since 1944, was held at the Stevens Ho- 
tel in Chicago May 13 to 16. It attracted 
a record attendance of 7,562 exhibitors 
and spectators, according to a report 
issued last month. This was consider- 
ably more than anticipated and is in- 
dicative of the widespread trade inter- 
est in new lines of radio merchandise. 
Attendance at the show was limited to 
manufacturers, distributors, manufac- 
turers’ representatives, publishers and 
a small number of guests. 

Among the many products shown by 
radio and radio parts manufacturers, 
FM and television antennas were par- 
ticularly noticeable. A number of en- 
tirely new products were exhibited, the 
most striking being a ceramic that 
acts as a modulated light source for a 
light beam telephone. As it was _pri- 
marily a parts show, there were few 
exhibits of complete radio sets, though 
test instruments were well represented. 


This mobile installation extends the communication facilities of the office to the car. 


674 


RADIO-CRAFT 


-RADIO-ELECTRONICS 


Items Interesti 


RECEIVER PRODUCTION has le. 
elled off at about a million sets monthly, 
according to a last month’s report froy 
the Civilian Production Administration 
This amounts to approximately 90 per. 
cent of prewar production. 
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Graph shows radio shipments to April, 194 


Construction of radios, which started 
from scratch last October, reached 4 
rate of 500,000 sets monthly in th 
middle of January and one million in 
early March. The rate then remained 
constant for the rest of the month an¢ 
through the whole month of April. 

The figures are based on shipments 
of radios, and therefore may not exactly 
mirror production in all cases. 


VETERANS who go into business pre 
fer to set up radio service shops ané 
stores or electrical appliance establish. 
ments, it was revealed last month by 
the Office of Small Business: 
Inquiries to the office during the past 
year showed that nearly three times aff 
many veterans wished to start busi: 
ness in these lines as in the next popular 
classification, apparel stores. Almost as 
popular as the apparel store are filling 
stations, grocery stores and restaurants, 
all of which elicted a little m thah 
a third as many inquiries as the elec 
trical-appliance-radio-store group. 


RADIO TUBE PRICES w 
creased from 15 to 20 percent 
,May Ist, it was announced by th: 
The 20 percent manufacturers’ 
price increase was given for 
ment tubes, others being raise: 
percent. Cost to the consume: 
not be affected, OPA said. 


SYNCHROTRON, 2_ new 
smasher, may split not only atoms, but 
the protons and neutrons themselves. 

Discovered independently by Proi. 
Edwin M. McMillan, co-discoverer o 
neptunium, and the Russian scientist, 
V. Veksler, the new instrument wil 
combine features of the betatron and 
cyclotron. It is expected to accelerate 
electrons to a potential of 300 million 
electron volts. 
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WARNING that Army surplus walk- 
ie-talkies and other radio transmitting 
equipment now being offered for sale 
must not be used by unlicensed persons 
was issued last mdhth by the Federal 
Communications Commission. In many 
cases where equipment is offered to the 
general public, some people believe the 
sale implies a right to use the equip- 
ment. This is by no means the case, 
the FCC points out, and unauthorized 
use of such transmitters by the general 
publie is illegal and subject to $10,000 
fine, or imprisonment, or both. 

The Commission also pointed out that 
none of the equipment at present on 
sale is designed to operate in the 460- 
470 megacycle band allocated to the pro- 
posed Citizens’ Radio Service. 


SPORT BROADCASTING reached a 
new high in realism last month. The mi- 
crophone was moved from its accus- 
tomed place at the ringside and actually 
inserted between the body of one of the 
boxers and the glove of the other. On- 
the-spot broadcasting! 

Actually the mike was attached in- 
side a catcher’s mask worn by Stan Lo- 
max, WOR’s veteran sportscaster, in a 
sparring bout with Joe Louis, at his 
training camp in New Jersey. 

Stan Lomax wished to tell his audi- 
ence “how it feels to be in the ring fac- 
ing the Champion,” and hit on this as 
the best way. Translated into sound 
via the mike, light taps on the mask 
“felt” like blows from a battering-ram. 
The tough sports commentator man- 
aged to stay in the ring for one round, 
terminated by the referee when the 
mike broke loose from its fastenings. 

A new era of sports broadcasting ap- 
pears to have been opened, and we can 
look confidently forward to a televised 
scene of a fight in which both the con- 
testants wear u.h.f. pack sets. The ra- 


Joe Louis and Stan Lomax meet in the ring. 
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dio owner will then both see and hear 
the blows, and sportscasters will be un- 
necessary. 


AMATEURS now have available a 
large number of bands. As of June Ist, 
all restrictions had been lifted from the 
old 80-meter band, giving the ham the 
operating frequencies of 3.5 to 4 mc 
that he enjoyed before the war. 

The following frequencies and types 
of ae are now authorized: 
.455 me A0-Al-A2-A3-A4-FM 


A3 


FM 
Al-A2-A3-A4 
FM 


& & CCl po DS po 
SeeSos, 
ooonss) 


so 


Al-A2-A3-A4-FM 
240.0 Al-A2-A3-A4-FM 
420. 0 to 430.0, 1215 to 1295 mc, 2300 


to 2450 mc, 5250 to 5650 mc, 10,000 to 
10,500 me, and 21,000 to 22,000 me 
bands are available for Al, A2, A3, A4, 
A5 and FM transmissions. The peak 
antenna power on the 420 to 430 mc 
band shall not exceed 50 watts. The 
portion of the 144 to 148 mc band lying 
between 146.5 and 148.0 me shall not 
be used by any amateur station located 
within 50 miles of Washington, D. C., 
Seattle, Wash., or Honolulu, T. H. 
Licensed operators are permitted to 
operate on any frequency above 30,000 
megacycles using any type of emission. 
SELECTIVE ABSORPTION of very 
short radio waves may limit propaga- 
tion at super-high frequencies, reported 
the recent Cambridge meeting of the 
American Physical . 
Society. 
Water vapor 
molecules absorb a 
wavelength of one 
and a quarter cen- 
timeters, while the 
oxygen molecules 
absorb a wave- 
length of half a 
centimeter. 
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FIRST AMATEUR CONTACT on 
the 2300-2450 megacycle band was 
claimed last month by two~ General 
Electric engineers, George H. Floyd, 
W60JK/2, and Arthur R. Koch, 
W9WHM/2. The contact was between 
two buildings in the Schenectady G.E. 
works, and was on phone. 

The ultra-high-frequency apparatus 
used disc-seal 2C40 “lighthouse” tubes 
and parabolic reflectors. One at least of 
the stations was a transceiver. 

This is not the first amateur com- 
munication on the ultra-highs, as oper- 
ation was carried on in the 5250-5650- 
megacycle band some months ago, 
(RApDIO-CRAFT, May, 1946). It does 
mark the opening of a new ham-band. 


et 


Above—One of the two 2300-2450 me stations, 


Below—The two constructors adjust their ap- 
paratus. Wire-mesh parabolic reflector ahead. 











HOW MINE DETECTORS WO 


Secret Wartime Device Now Described 


ETAL finders or treasure lo- 
cators have long intrigued the 
adventurous experimenter’s 
imagination. With the coming 

of war, the metal locator came of age. 
Called a mine detector, it was produced 
in the hundreds of thousands and used 
all over the world. Much interest was 
aroused in the instrument, but military 
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Fig. |—Fundamental Hughes Balance Circuit 


secrecy covered all details of its effec- 
tiveness, operation or even theory. 

The principles underlying metal de- 
tectors were well known long before the 
war. Most of them work on the bal- 
anced field principle, used to detect the 
presence of metals at least 60 years 
ago (Hughes Balance Metal Detectors, 
Rapio-CraFT, January, 1944). The de- 
tector widely used for locating metallic 
mines resembled the original Hughes 
Balance very closely, even using a rel- 
atively low audio frequency instead of 
the r.f. waves used by most of the later 
treasure locators. 
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The Hughes Balance, in its original 
form, consists of four coils. Two of these 
are connected in series with a source 
of alternating current. The others, 
coupled to the first two, are connected 
in series-opposing, so that the signal 
induced by A in C (Fig. 1) is cancelled 
out by the signal induced in D by B. 
If coupling between the two coils is 
perfectly balanced, there is no signal 
in the phones. 

Variations in the circuit are employed 
in practical mine detectors and metal lo- 
cators. One used in standard Army 
equipment consisted of three coils, two 
of which were connected to the trans- 
mitter and one to the receiver. The 
two transmitter coils were so connected 
and coupled that no signal was intro- 
duced into the field of the third or re- 
ceiver coil. Another system, much used 
in radio-frequency metal locators, em- 
ploys one transmitter and one receiver 
coil, so positioned that coupling between 
them is zero. Equipment using a large 
vertical transmitting loop and a hori- 
zontal receiving loop belong to this class. 

These various balanced circuits have 
one feature in common—if any conduct- 
ing material is introduced into the field 
surrounding the loops the shape of the 
field will be altered, and with it the 


i 
9 6-2 6-115 19-519-219-3 19-1! 


“A 


The improved American mine detector with 1G6, showing positions of all components. 


No. Description of part. 

1—Input transformer, search coil to grid. Pri 
to sec ratio 1:80, pri inductance .035 H. 

2—Plate choke, 50 H at 1 ma d.c. 

$8—Output transformer, pri to sec ratio 10:1, 
pri inductance 35 H. 

transformer, plate to sec ratio 24:1, 

grid to sec ratio 12:1. 

6—10,000 ohm resistor. 

8—8,300 ohm resistor. 

9—4.7 meg resistor. 

10—1 meg resistor. 
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12—750-ohm wire-wound potentiometer. 
13—.001 uf mica condenser. 

14—.05 uf mica condenser. 

15—.0002 uf mica variable condenser. 
16—.01 pf molded paper condenser. 
17—.02 uf mica condenser, 17-a .002 mica. 
18—1 uf oil filled paper condenser. 
19-1—.02 uf paper condenser. 

19-2, 19-3, 19-5—.05 wf paper condenser. 
19-4—.25 wf paper condenser. 
20—1G6-GT tube. 

21-1, 21-2—1N5-GT. 
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Control head, showing the visual indicator. 


coupling. Thus zero coupling will no 
longer exist, and a signal will be heard 
in the output. 

A disadvantage of the two-loop sys- 


Fig. 2—Reversal of coupling between coils 


tem has been that—to get zero coupling 
—the two loops have been widely spaced 
A common type consisted of a frame 
carried by the operator, on which the 
transmitting loop was mounted two or 
more feet behind his back, and the re- 
ceiving loop two or three feet ahead of 
him. The rear vertical loop measured 
about two feet across and was carried 
approximately four feet above the 
ground, while the receiving loop—rough- 
ly the same size—was carried horizon- 
tally as near thé ground as expedient. 
Such a bulky device would hardly do for 
military use. 

To bring this device into usable form, 
the problem of zero coupling was at- 
tacked in a new, ingenious manner. If 
two flat coils are placed so that the 
receiving is directly above the transmit- 
ting coil, they are coupled as shown at 
the left side of Fig. 2. If the receiving 
coil is removed and laid down beside the 
transmitting coil, they will still be 
coupled, but in the opposite direction. 
(Note arrows showing direction of force 
field.) Obviously if the one coil is slowly 
slid sidewise from. the first position, 
coupling will decrease to zero at some 
point, then reverse in direction as the 
two coils are further separated. The 
mine detector search head is based on 
this principle. The coils in the search 
head are so positioned (Fig. 3) that 
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gupling is zero until the field around 

them is distorted by introduction of a 

mass of metal. Then some coupling 

takes place and a signal is heard in the 
es. 

The coils shown in Fig. 3 are each 
wound with 800 turns of No. 29 or 30 
single silk enamel covered wire. Posi- 
tioning for zero coupling is found by 
actual experiment and the coils then 
sealed into place with wax. 


THE CONTROL BOX 


Any variations due to change in 
physical characteristics because of age, 
rough handling, or which may be in- 
troduced by electrical changes in the 
circuits to — they are connected, are [-. ae psi é 
_—— ne» ee © ye Fig. 3—The search head, showing how top coil is displaced to a position of zero coupling. 
stray capacity, the other coupling of a 
resistive nature between the two coils. 
These are shown in the dashed square 
marked “Control Head” in Fig. 4. The 
figure diagrams the simplest type of 
mine detector, which originated in Eng- 
land early in the war, and was after- 
ward made in large quantities on both 
sides of the ocean. The potentiometers 
are both across the receiver coil, with 
a resistor or condenser in the movable 
arm connected to one side of the trans- 
mitter coil. 

The control box is mounted on the 
handle of the instrument. In late mod- 
els, this box also contains a meter for 
visual indic tions. A cable from it runs 
to the amplifier-oscillator unit, which 
was usually contained in a bag slung 
over the operator’s shoulder. In the type > 
shown in Fig. 4, this unit contains three A 
tubes of the 1N5 or a similar type. One 
of these acts as a 1,000-cycle oscillator, 

(Continued on page 721) 
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Fig. 4—Earlier and simpler mine detector. Oscillating and receiving circuit elements are tuned 
to 1000 cycles. “Off-On" switch is in battery unit (coded plug, at center right). 
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Fig. 5—Mine detector shown on opposite page. Search head has four coils, and compensators are adjusted by movable iron and brass cores. 
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RADAR ROCKETS 


May Be the Answer to the Rocket Bomb 


NE of the problems now en- 

gaging the attention of our 

military experts is to provide 

a strong defensive weapon to 
combat flying rockets and bombs. In 
the next war—should one occur—the 
enemy will loose a barrage of long- 
range rocket bombs on our cities and 
yital industrial plants. Some of these 
will doubtless be atomic bombs. High 
speed jet-propelled fighter planes may 
knock down some of them, but some 
surer way of fighting such an attack is 
needed. Counter-attack rockets imme- 
diately suggest themselves. 

Microwave radars can be designed to 
direct the counter-attack rocket so that 
it literally chases the enemy rocket and 
explodes as it nears the missile, thus 
destroying it before it has a chance to 
reach its target. 

Figure 1 shows a tentative plan for 
the positioning of the radar apparatus 
in the rocket, also the disposition of the 
explosive and the control mechanism. 

It may be objected that the tre- 
mendous speeds of rockets may not 
allow time for such defense, but this is 
not the case. Even at a speed of 3,000 
miles per hour, a rocket launched from 
the (for rockets) close range of 500 
miles would take a minimum of ten 
minutes to reach its target. Actually the 
time taken would be much longer be- 
cause of the curved trajectory. Trans- 
Atlantic rockets would travel much 
more than an hour. 

The time allowed for launching the 
counter-attack rockets can be length- 
ened by erecting radar outpost listening 
stations at such points as Iceland, 
Greenland, Bermuda and other outlying 
places (also at similar Pacific stations) 
for spotting the approach of enemy 
rocket bombs. (Fig. 2.) These stations 
would be continually on watch. The in- 
formation gathered by them would be 
relayed automatically to the main base 
station on the mainland by radio, and 
counter-attack radarockets sent out to 
apprehend the enemy missile and des- 
troy it before it reached within strik- 
ing distance of the mainland. 

Another plan is shown in Fig. 3—an 


airborne long-range radar station. The 
flying radar station would maintain 
radio contact with the ground bases for 
transmission of target location data; 
an accurate location “fix” or position for 
the enemy rocket can be supplied at any 
moment, or its course may be plotted 
continuously, The station directing the 
radarocket can then combine the in- 
formation received from two or more 
of these spotters to plot the coming 
rocket’s trajectory and aim a fighter 
rocket in the proper direction to meet 
it. Electronic equipment could do all 
this automatically and the release would 
be almost instantaneous. ; 

The radarocket would ascend rapidly, 
using jet propulsion. Upon approaching 
the target it could be detonated by the 
same means so successfully used in the 
thousands of proximity fuze shells em- 
ployed against the enemy in the war 
just ended. In this device a radio wave 
was sent by the shell’s miniature radio 
transmitter; reflected radio waves 
picked up from the enemy target (such 
as a plane) by the receiving set carried 
in the shell caused it to detonate when 
it came to within a distance of about 
seventy feet of the target. 

In another plan the course of oncom- 
ing enemy missiles is plotted by radar 
and the launcher carefully aimed so the 
radarocket will intercept it. When this 
bloodhound of the air comes within a 
reasonable distance of the enemy bomb 
or flying rocket, it sends out a micro- 
wave which is reflected by the enemy 
missile (Fig. 4). These reflected waves 
are picked up by a receiver carried by 
the radarocket and keep it on the trail 
of the target. 

This may sound far-fetehed, but we 
have only to recall that some radars 
used in World War II would track an 
airplane in flight and automatically aim 
antiaircraft guns at it. These radars 
used conical scanning to achieve this 
feat. 

The principle of conical scanning 
(Fig. 5) is that of using a reflector to 
concentrate or beam a pulsed signal in 
a lobe pattern—and then cause the lobe 
to rotate around the axis of the reflector. 


ELECTRONIC TUBES, RADAR TRANSMITTER AND RECEIVER, ETC. 
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Fig. \—How a future radar defense rocket may look. 
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By H. W. SECOR 





Harry Winfield Secor was born 
in Brooklyn, June 11, 1887. Studied 
electrical engineering in Phila- 
delphia and New York. Worked as 
electrical inspector and power plant 
engineer 1910 to 1912. Has occu- 
pied many positions in the radio 
technical and journalistic world, 
among them: ass.stant editor 
MODERN ELECTRICS, 1910 to 
1912; engineering department, 
Western Electric Co., 1912 to 
1914; managing eaitor, ELEC- 
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TRICAL EXPERIMENTER, 1914 
to 1919 (engineer to Electro Im- 
porting Co, during the same time, 
designing several arc generators, 
quenched spark sets and ampli- 
fiers); managing editor, SCIENCE 
AND INVENTION, 1919 to 1929. 
Lectured weekly on radio and pop- 
ular science subjects over Radio 
WRNY, New York, 1926 to 1929. 
Was managing editor of SHORT 
WAVE CRAFT, AVIATION ME- 
CHANICS, TELEVISION NEWS, 
RADIO & TELEVISION, MODEL 
CRAFTSMAN, etc. 

During his long career in radio 
writing, Mr. Secor wrote a num- 
ber of books, including “How and 
Why of Radio Apparatus,” “In- 
duction Coil and Transformer 
Construction,” “Simple Electricity 
Experiments” and was co-author 
with S. Gernsback and Austin 
Lescarboura of the “Wireless 
Course in 20 Lessons” (used in 
teaching many radio students in 
World War I). 

Hobbies: Radio and Television 
set receiver construction; inter- 
preting scientific subjects for the 
non-engineering reader. 











A tiny dipole antenna is mounted off- 
center in the reflector and is rotated by 
a small spinner motor. Only two succes- 
sive positions (5-a) of the lobe are 
shown, for the sake of clearness. Note 
(5-b) that the rotating radio lobe pro- 
jected by the dipole brackets the enemy 
target (a flying bomb for example). 

Figure 6-a shows how the strength 
of the reflected echo signal from the 
target varies for different positions of 
the lobe, when the target is off the cen- 
ter-line of the reflector. When the target 
is on the reflector center-line (6-b) the 
strength of each reflected signal is of 
equal amplitude. Thus the pulsed signal 
actually scans the target. 

The varying strength of the reflected 
signal actuates a correcting mechanism 
(operating the vertical and horizontal 
rudders, or - firing ‘course-correcting” 

(Continued on page 720) 
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COVER FEATURE 


NEW FACSIMILE IS FAST 


Home Radio Newspaper Can Be Combined with FM Receiver 


T IS more than possible that the morning paper of the 
future may be started printing by an automatic relay set 
to turn on the facsimile printer at four or five o’clock 
in the morning, and completing news, fashions, sports, 

comics and picture section before breakfast time. 


Mr. Hogan stands directly behind the transmitter's scanning drum. 


How the newspaper is delivered from the home facsimile receiver. 
680 


Facsimile transmission is by no means new, and has been 
used for both wire and radio transmission of pictures, draw- 
ings and printed matter. During the war radio and wire fac- 
simile systems transmitted maps and drawings which could 
not have been sent instantaneously by other means. Rapio- 
CRAFT in particular was interested in the “radio newspaper” 
and the April, 1934 number pictured such a receiver on its 
cover and devoted an article to the subject. 

One serious drawback prevented the radio newspaper from 
becoming an actuality. Speed of transmission was fatally 
slow—from 30 to 50 words per minute. The new system 
developed by -J. V. L. Hogan, produces copy at over 250 
words per minute—faster than the pace of the average 
reader. The actual paper speed is'28 square inches per min- 
ute, words or picture copy. This amounts to over four 8 x 
11%-inch pages per 15-minute facsimile broadcast period. 

The facsimile broadcaster described here is designed to 
operate in conjunction with an ordinary FM transmitter. A 
steady 10,000-cycle note is modulated by light reflected from 
the matter to be transmitted, the actual modulating fre- 
quencies running up to 3,000 cycles. These modulate the 10,- 
000-cycle note, producing a band from 7,000 to 13,000 cycles. 
The transmission is audible as a_ high-pitched, 
whistle. 

The varying note is applied to a standard FM transmitter 
and transmitted, received and detected by standard FM 
methods. The signal is then fed into the facsimile rec 
and made to reproduce the original visible matter. 

The console shown consists of two scanning drums for 
transmission of the material, and two monitors. The one at 
the left monitors the output of the transmitter constantly, 

(Continued on page 707 ) 
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One side of transmitter console. Photo at top shows other side. 
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BROAD-BAND ANTENNA 


Arrays adapted to V. F. Transmissions 


ULTI-ELEMENT close-spaced 
rotary-beam transmitting an- 
tennas are today one of the 
most widely used arrays for 

amateur operation. There are a num- 
ber of good reasons why. 

First of all, they’re compact: they 
occupy a tenth the space of a long-wire 
system of comparable gain, and are 
therefore ideal for apartment house or 
other installations using the smallest 
possible space. 

Another thing, they can be pointed in 
any great circle direction with ease, 
and concentrated on any given station 
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Fig. |—3-element array, showing dimensions 
and spacings for 15 percent more bandwidth. 


within a few moments’ notice, a feat 
impractical if not impossible with long- 
wire arrays. Their gain in delivered 
microvolts-per-dollar is extraordinary 
in comparison with expensive increases 
in transmitting apparatus. 

From a technical as well as a practi- 
cal standpoint there is one serious short- 
coming to the ordinary multi-element 
close-spaced array: its gain and com- 
pactness depend upon close spacing be- 
tween antenna elements, which in turn 
exacts a heavy penalty in the form of 
frequency response. Erect a three-ele- 
ment beam for amateur operation on 
28,500 kes, let’s say. Properly adjusted, 
it performs excellently at that frequen- 
cy. But deviate from that frequency 
very much and gain rapidly falls off, 
radiation patterns shift, impedances be- 
come mismatched, and severe losses ap- 
pear in the line. 

This same effect applies to high-gain 
antennas for long distance short-wave 
reception alone. Let’s say you’ve erected 
a rotary for extreme broadcast DX on 
or about 15,000 kes. You find that 
Saigon comes in very well on 15,125 
kes, but experience shows great difficulty 
with All-India Radio on 15,450 kes. The 
reason: your antenna gain has fallen 
way off at that frequency, with India’s 
signals far down in static and tube noise. 
You may well attribute such poor recep- 
tion to “conditions,” but it’s likely to 
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be your array which, performing excel- 
lently on the frequency you designed it 
for, simply won’t work well off that 
frequency. 

Now, there are two interesting tech- 
nical features in a three-element close- 
spaced beam. Your director element, 
placed in front of the driven element 
(to which feeders connect) leads the 
signals forward when transmitting. 
Your reflector acts in concert to screen 
signals from travelling to the rear, and 
reinforces the forward radiation. The 
relationship is complex, but that’s about 
it in simple terms. 

To act as a director your first element 
must present capacitive reactance to 
the center driven element, and thus be 
electrically shorter. The reflector must 
present inductive reactance, and thus be 
electrically longer. As you shift fre- 
quency, your rod and element length 
naturally doesn’t and can’t change. 
Shift your frequency far enough and 
the electrical relationship between ele- 
ments so radically changes that the an- 
tenna is no longer a beam but merely a 
collection of pipe. 

If you could take a week or so off to 
concentrate on the higher math involved 
in the problem you’d find five or so in- 
terlocking variables which, with further 
analysis on the subject, would ledd you 
to the fact that if certain carefully de- 
rived lengths were found and used, 
these variables would shift in equally 
opposing directions over a far greater 
number of frequencies. You’d thus find 
your useful frequency range would be 
broadened several times. Putting into 
practice these figures not only allows 
you to have a high- 
gain array on a 
center operating 
frequency, but one 
which will provide 
high gain over a 
good segment of 
the dial. 

Measurements 
show that the aver- 
age three-element 
close-spaced ama- 
teur array has an 
effective frequency 
response of about 
2 percent of the 
frequency for 
which it’s designed 
until a 2 to 1 
standing wave ra- 
tio appears on the 
line, materially re- 


ducing its per- 
formance. This 
improved _ broad- 


band array, how- 
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Major Harold B. Churchill, after 
vagabonding around Europe for a 
few years, attended Princeton 
University. In 1930 became a floor 
member of the New York Stock 
Exchange for his 


own 
firm. 


securities 
In 1935 became active in oil 
well drilling and geophysical re- 
search, two years later becoming 
one of the editors of Time Maga- 
zine. Subsequently a contributor to 


~ 


Colliers’, the Reader’s Digest and 
other publications, was attached to 
the Signal Corps Laboratories and 
the Signal Corps Publications 
Agency during the war, where he 
wrote and was in charge of the 
editing of technical manuals cov- 
ering radio equipment. Main hob- 
by is amateur radio operation, 
having held the calls 1AOA, 1BJZ, 
2API1, 2APO, 3ZJ, WIZC, and his 
present call, W2ZC, 








ever, has a measured frequency response 
of 15 percent before a similar standing 
wave ratio appears. It provides a meas- 
ured gain of 5.6 db over a comparison 
dipole at the same height above ground 
(in most measurements 3 wavelengths). 
Measured front-to-back ratio is 16 db, 
horizontal pattern covering 35° each 
(Continued on page 727) 
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Spacing and dimensioning can make arrays like this more versatile. 
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BY E. A. WITTEN 


RADIO IN THE ATOM TESTS 


Electronic Specialists Will Learn Much at Bikini Atouwl 


ROBABLY the most elaborate 
scientific tests ever carried out as 
far as the number of people, 
amount of equipment and total ex- 

pense are concerned will be the atomic 
energy tests this summer. For the gi- 
gantic task of measuring and determin- 
ing the amount of damage an atomic 
bomb can do, Joint Army-Navy Task 
Force One will send three elaborately 
equipped laboratory ships to Bikini 
Atoll (Fig. 1). These ships will carry 


140° 160° 
ad 


The technical staff will consist of 
over 1000 technicians. These men will 
be divided up into nine specialist groups 
or divisions: bomb operation; blast 
pressure and shock; wave motion and 
oceanography ; electromagnetic propaga- 
tion and electronics; radiological safety ; 
radiometry; radiation; remote measure- 
ments; and technical photography. 

In the field of wave motion, super- 
sonic echo sounders will measure the 
vertical motion of both the target ships 
arid the buoys at a 
distance from the 


180° 











explosion, while 
‘ pressure recorders 
on the bottom will 
record water depth 
versus time by 
measurement of 
hydraulic pressure. 
In addition, seismo- 
graphs will be set 
up on the islands 
around the atoll to 
observe the propa- 
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gation of shock 
waves through the 
earth and thus ob- 
tain information 
on the geological 
structure of the 
atoll. 

The electromag- 
x netic propagation 
‘ whe and electronics di- 

\ . vision will make 











Fig. 1—Bikini was selected for its remoteness from land areas. 


many of the nation’s top-ranking scien- 
tists with all equipment and instru- 
ments necessary for conducting the 
tests. One ship will be devoted entirely 
to electronics and will carry such equip- 
ment as radar units of the most ad- 
vanced design, Geiger counters, radi- 
ology equipment, long-range television 
apparatus, seismographs; all in addi- 
tion to the standard radio transmitting 
and receiving apparatus. 


studies of the ef- 
fect of the atomic 
bomb explosion on 
the propagation of electromagnetic 
waves. These tests are planned to show 
the influence of the intense local ioniza- 
tion resulting from the detonation on 
both sky and ground wave transmission. 
Other experiments will show the radar 
reflective properties of the bomb cloud 
and the intensity of the atmospheric 
electrical disturbances developed by the 
explosion. 

Standard Navy, Signal Corps, and 


Photo A—The Kadydid, radio-controlled drone. Length, |! ft.; span, 12 ft.; speed, 200 m.p.h. 
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Air Force radar equipment as well as 
special devices constructed for the tests 
will be used to measure electromagnetic 
propagation. The area to be tested, the 
distance covered by the blast, and a time 
base are shown on the diagrammatical 
chart in Fig. 2. 

Army Air Force “drones” will carry 
Geiger counter warning circuits and 
special transmitters to determine the 
effect of the bomb explosion in the 5-to- 
9-megacycle region. It is not known at 
present what effect the bomb cloud will 
have in radio or radar interference or 
reflection. 

The radiological safety section is 
charged with protection of personne! 
from radiological hazards after the 
blast. This includes responsibility for 
measurement of radiological phenomena 
in the areas to be entered by various 
personnel and for tracking the move- 
ment of radioactive air and water 
masses caused by the explosion. The 
primary safety device is the Geiger 
counter which indicates radioactivity by 
a clicking sound, a cathode-ray tube or 
the movement of a hand on a dial. Addi- 
tional safety devices are ionization 
chambers, specially sensitized films, and 
chemical capsules which indicate tota 
radioactivity from the measurement of 
induced radioactivity. 

Radiometry is the subject of study 
of another staff section. Radiometry is 
defined for the purposes of the atom 
bomb tests, as a measurement of light 
in the visible spectrum and adjacent 
wave bands. (ultra-violet and infra- 
red). This is distinguished from the 
staff section which is concerned with 

(Continued on page 716) 
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Fig. 2—How the blast is expected to develop. 


for JULY, 1946 





TELEVISION FOR TODAY 


Part I1—Scanning Tubes and Methods 


E HAD a general, overall 
view of a television system 
in the previous article. Now 
let us concentrate on the ac- 
tion within a television camera. Then 
we will go to the receiver and examine 
each section in detail. The camera is 
chosen first because unless we under- 
stand its operation, much of what is 
done at the receiver is meaningless. 
An Iconoscope camera tube is shown 
in Fig 1. The scene is focused by an 
optical lens system onto a mosaic plate 
within the tube, 
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Fig 1—Cross-section of Iconoscope. Second 
anode is a ring round the inside of the tube. 


The plate consists of a thin sheet of 
mica (an insulator) upon the front of 
which has been deposited a single layer 
of microscopic globules of a sensitized 
caesium-silver compound. In the process 
of construction each globule tends to 
dissociate itself from all the other 
globules, much as water acts when 
poured over an oily surface. Electrical- 
ly, then, any change that affects one 
globule will not affect any of its neigh- 
bors. ” 

Each caesium-silver globule reacts to 
any incident light, causing emission of 
electrons. Thus, the televised scene, in 
being converted to electrical charges, 
is automatically broken down into a 
series of minute elements, much like 
the grains of a photographic strip of 
film. This is the first step in the process 
of converting the light rays into equiva- 
lent electrical currents. At each point, 
the electrons emitted from a globule 
will be directly dependent upon the in- 
tensity of light. Since each globule is 
electrically independent from all the 
others, all variations in light intensity 
at different points in the scene will be 
in like measure changed to electrical 
charges. 

_ The electric charge on each globule 
1s utilized through a scanning electron 
beam and a conductive coating located 
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on the reverse side of the mica mosaic 
plate. The electron beam, generated in 
the neck of the Iconoscope, is forced by 
deflection coils to sweep across the mo- 
saic plate in a series of lines as indicated 
in Fig. 2. As the beam passes over each 
globule it replaces the electrons lost 
due to the light rays. Since each globule 
tends to form a charged condenser 
(with the second plate the conducting 
surface on the other side of the mica), 
replacement of the lost electrons acts 
to discharge this condenser combination, 
with the formation of a pulse of cur- 
rent through the load resistor R shown 
in Fig. 1. Hence as the beam sweeps 
along, it sends fluctuating pulses of 
currents through R, each pulse varying 
proportionately as the original light 
from the scene. We have thus completed 
the transformation of light into equiva- 
lent electrical video currents. These 
currents are amplified and used to mod- 
ulate a fixed carrier to form the trans- 
mitted signal to be picked up by the re- 
ceiver. 


ELECTRON BEAM SCANNING 


The image formed on the mosaic can 
be analyzed by several methods. We can 
break the image down into a series of 
horizontal lines, as shown in Fig. 3-a, 
a series of vertical lines, as shown in 
Fig. 3-b, or by means of an ever-widen- 
ing spiral, as in Fig. 3-c. Of these 
three methods (and there are many 
more), horizontal scanning has been 
adopted as standard. In this method, 
the scanning beam starts at the upper 
left-hand corner and progresses to the 
right until the edge of the mosaic is 
reached. From this point the beam must 
be quickly brought back to the left-hand 
side and the left-to-right scanning 
sweep begun again. The retrace motion 
must be as quick as possible, for during 
this time the beam is completely blanked 
out and no information appears on the 
screen. The sequence of left-to-right 
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Photo A—A Farnsworth image dissector tube. 


sweep of the beam, when information 
is being traced out on the screen, plus 
rapid retrace while the beam is getting 
in position for the next line, is repeated 
over and over until the bottom of the 
image is reached. From here the beam 
is brought back to the top of the image, 
and the entire sequence repeated. Fig. 
2 indicates the method pictorially. 
The above description explains the 


HORIZONTAL 
SCANNING LINE 


Fig. 2—Electron beam path, simple scanning. 
method in use today. For ease in oper- 
ation and to present a smoother image 
at the receiver, two modifications have 
(Continued on page 712) 





In the dissector tube, the whole electronic image field is "scanned" past the aperture. 
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By ROBERT F. SCOTT, W4FSI 


INSIDE THE HANDIE-TALKIE——— 


War’s Smallest Two-Way Radiophone 


HE Handie-Talkie is perhaps the 
most widely known and well liked 
radio set developed during the 
war. Its efficiency at short ranges 
and its compactness created a demand 
for this set in practically all branches 
of the. service. Called by the ‘Signal 
Corps “Radio Set SCR-536”, the Handie- 
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Talkie is built into a metal case 3% x 
5% x 15% inches long. This space con- 
tains a receiver-transmitter complete 
with batteries, microphone and ear- 
phone. Compactly built and weighing 
but 5% pounds, it permits the operator 
to use it like a French type telephone. 

The SCR-536 is designed for two-way 
voice communication over distances up 
to one mile. The effective range is often 
decreased by terrain features like hills, 
steel buildings, heavily wooded areas 
and power lines located between the 
two stations. On the other hand, the 
range may be increased by locating the 
transmitter on the top of a tall building 
or a hill where the signal will have an 
unobstructed path to the receiver. Fool- 
proof net operation is made possible by 
using crystal control in the receiver and 
transmitter circuits. This feature per- 
mits instant operation by untrained op- 
erators who would not be able to make 
frequency adjustments on other types 
of sets. These sets may be tuned to 
practically any predetermined frequen- 
cy between 3500 and 6000 ke by the 
selection of proper coil and crystal 
combinations. Frequency changing in 
these sets is done by men who have 
been trained to do this work. 

Operation is further simplified by 
the omission of several conventional 
controls. The only ones on the set are 
the “on-off” switch and a fingertip op- 
erated “push-to-talk” button. The “on- 
off” switch is mounted inside the set and 
is operated by the telescoping antenna. 
When the antenna is fully extended, the 
switch is thrown on and when retracted, 

‘ is automatically 
turned off. 

By careful selec- 
tion of operating 
frequencies, these 
sets may be used in 
nets with such oth- 
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Antenna switch detail. 


er sets as the SCR-245 and SCR-193 
which employ variable frequency con- 
trol and may be tuned to the frequency 
of the SCR-536. 


HOW IT OPERATES 


The receiver portion of the set uses 
a conventional superheterodyne circuit 
with a 3S4 r.f. amplifier, a 1R5 oscil- 
lator-mixer, 1T4 if. amplifier, 155 
second detector, first a.f. amplifier and 
a.v.c. A 3S4 audio amplifier supplies ap- 
proximately 0.18 watt to a small dy- 
namic earphone. 

The grid circuit of the r.f. amplifier 
is tuned by a series combination of 

(Continued on page 703) 


Left—Coils and crystals for changing Handie-Talkie frequencies. 
Below—Bottom view of set. Important features are identified. 
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Fig. |—Handie-Talkie switched to the “receive” position. Letters refer to switches shown in schematic form in the drawing below. Note that 
only one side of the two 3S4 filaments are heated when the set is used as a receiver. Tuning is controlled by the oscillator crystal. 
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Fig. 2—Schematic of the war's most famous piece of communications equipment. Made by Galvin Motorola for the Signal Corps, it was used 

“in the air, on land and on the sea." Each set employs two crystals ground to frequencies 455 ke apart. The IR5 acts as a Pierce oscillator in 

both transmitting and receiving circuits. The 14-section changeover switch is lettered to agree with the other two figures. Early Handie-Talkies 
had crystal earphones, but later ones used the inductor type illustrated in these diagrams. 
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All photos and diagrams courtesy the Signal Corps and Galvin Mfg. Co. 


Fig. 3—As a transmitter, the Handie-Talkie is a four-tube set. The |R5 functions as master oscillator in a Pierce circuit, driving one of the 3S4's 
as r.f. power output tube. The 1S5 and the other 384 are speech amplifier and modulator, Heising system being used. 
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THE TRANSIGENERATOR 


Signal Generator Employs New Circuit 


EXT to a good multimeter, the 
signal generator is probably 
the electronic technician’s most 
useful piece of test equipment. 
In addition to its familiar function as a 
signal source for purposes of alignment, 
it may be used for signal substitution 
and in conjunction with other instru- 
ments for many types of measurements. 


A well designed signal generator is an 
investment for the professional service 
technician, but is a costly item to the 
experimenter or beginner who has but 
occasional use for the instrument. He 
would often prefer to build his own if a 
reasonably efficient unit could be turned 
out. Unfortunately, to be at all usable, 
the signal generator must be a highly 
stable, precision device. The complex de- 
sign factors make it difficult to get 
these desirable characteristics in a 
home-built model. 


TRANSITRON SIMPLICITY . 

It is possible, however, for even the 
careful beginner to construct an efficient 
signal generator of the utmost sim- 
-plicity. It is only necessary to make use 
of an oscillator circuit which has been 
repeatedly neglected by the practical 





Rear view of the transitron signal generator. 


man since its inception. That oscillator 
is the Transitron. 

The basic circuit is shown in Fig. 1. 
Operation depends upon the fact that 
any slight change in screen voltage is 
transmitted in like polarity to the sup- 
pressor grid. An increase in suppressor 
voltage reduces the screen current and 
vice versa. Thus a negative resistance 
effect is observed at terminals x-y. A 
resonant impedance—such as an L-C 
tank circuit—connected between x-y will 
cause the circuit to oscillate at the nat- 
ural resonant frequency of L and C. 
The article, “Transitron Oscillators,” in 
the April, 1945, issue of RADIO-CRAFT, 
gives an excellent account of the theory 
and operation of this circuit. 

The advantages of the Transitron 
are: 


1—Extreme simplicity. 
2—Unusual stability easily obtained. 
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3—Good wave 
form the rule rath- 
er than the excep- 
tion. 

4—Two-terminal 
coil usable (i.e. no 
critical coil tap- 
ping). 


THE TRANSIGENERATOR 


- The above advantages have been com- 
bined in the instrument whose circuit is 
shown in Fig. 2. Two tubes (plus recti- 
fier) are employed—the r.f. and the a.f. 
oscillators. For modulated r.f. output, 
the a.f. oscillator grid-modulates the 
r.f. circuit which then also functions as 
a mixer. Circuit voltages and electrode 
currents are given in Fig. 2. Pictorial 
views are shown in the photos. 


THE R.F. OSCILLATOR 

The r.f. unit employs the type 6SK7 
remote cut-off pentode. The tuned circuit 
is placed in the suppressor rather than 
the screen circuit to permit grounding 
of the tuning capacitor rotor (it could 
have been placed in the plate or cathode 
circuit with no change in operation). 
Note that this stage operates with a 
plate potential of only 9 volts, while the 
screen potential is +50 volts to ground. 
Considerable deviation is allowable, but 
it is suggested that the constructor use 
the voltages shown. The r.f. output at- 
tenuator consists simply of a variable 
suppressor-bias resistance Rl in the 
cathode circuit. The 400-ohm fixed cath- 
ode resistor sets the operating point and 
precludes waveform distortion. 

The tuning capacitor C is of the dual- 
gang variety; the capacity of each sec- 
tion ranges from 30-350upf. Switch S1 
chooses tuning inductance L1, L2 or L2 
plus L3 and hence selects the frequency 
range. The ranges are approximately: 


(25) 


Photo A—The Transigenerator as seen from the front, 


Band A—160 to 660 kc; Band B—550 
to 2000 kc; Band C—2 to 8 me. Addi- 
tional ranges may be added. 

To obtain the ranges given, a one mil- 
lihenry r.f. choke is used for L1. L2 and 
L3 are wound on the same %-inch coil 
form to save space. L2 has an induct- 
ance of 25uh and consists of 17 turns of 
No 30 enamel wire, 
Winding length is 
3/16 inches. Induce. 
tance L3 is 120 uh 
and it is wound 
with 120 turns of 
No. 30 enamel 
wire. The winding 
length is 1 5/16 
inches. A permeability-tuned manu. 
factured coil could be substituted for 
.2-L3 and then adjusted to give the 
range desired. It was considered more 
expedient to wind coil L2-L3, this being 
a simple matter. , 

The 8-me upper frequency limit was 
considered adequate for most purposes; 
and the second harmonics of band C' 
have been used to extend the range to 
16 me. Use of the third and higher har- 
monics is not feasible because of the 
Transigenerator’s relative purity of 
wave form. 

The r.f. output is taken directly from 
the suppressor grid through the 25-jf 
isolating capacitor. This capacitor not 
only blocks d.c. but also prevents de- 

(Continued on page 715) 
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Fig. I—Basic circuit. 
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Fig. 2—Schematic of the Transigenerator. Single coils are used in r.f. and a.f. circuits. 
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430 MC WITH A 6F4 


Coaxial-Cavity Transmitter for the Ultra-Highs 


ICROWAVES demand designs 

which are not practical at 

lower frequencies. For ex- 

ample, above 400 me, the 
coaxial oscillator with its relatively 
large conducting surface is one of the 
most practical circuits. Tubes. used at 
these frequencies also show novel de- 
sign. These tubes are generally tri- 
odes. At the very high frequencies, one 
type of construction uses two leads 
to both the control grid and the anode. 
The RCA 6F4 acorn is such a 
tube. Some advantages of these uncon- 
ventional designs are: 

The coaxial oscillator eliminates un- 
desirable radiation from the coil or open 
lines. Such radiation results (unless the 
complete circuit is shielded) in lower 
Q, less power output and greater in- 
stability. Unfortunately, some coaxial 
circuits are difficult to construct and the 
frequency cannot be changed as readily 

as in other types. 

a“ — ‘The double lead 
< tubes reduce in- 

ternal lead induc- 

tance and element 

capacitance. As a 

result it is possi- 

ACTUAL CIRCUIT ble to obtain more 
eons external induc- 


Z > . 
n tance in the tank 
€ 1 ee ! 3 coil or the lines. 
Se i” Amateurs who 
EQUIVALENT ciRcuIT | have experiment- 
. ed with ordinary 
Fig. | — Actaal and (high C) tubes 
equivalent circuits of know thet in 
6F4 double-lead tube. 
some cases there 
is almost no inductance outside the tube 
which can be used to couple to the an- 
tenna. The actual and equivalent cir- 
cuits using a double-ended tube are 
shown in Fig. 1. 

The coaxial oscillator using a type 
RCA 6F4 described here is not difficult 
to construct and gives more output than 
the transceiver described in the May 
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issue. The 6F4 is designed to oscillate 

as high as 1200 mc with 150 volts on 

the plate. The principle of the oscillator 

is easy to understand. There are two 

hollow cylinders, one of small diameter 

and the other large. The first slides 

within the second to vary the éffective 

line length and therefore the fre- 

quency. One end of the oscillator is 

shorted. The open ends of the two 

cylinders connect to the tube elements. 
Not only is direct radiation (from the 

coaxial) eliminat- 

ed, but the rela- 

tively large sur- 

face area greatly 

reduces circuit re- 

sistance. For fur- 

ther reduction, the 

metal parts of this 

oscillator were sil- 

ver-plated. Anoth- 

er important fea- 

ture is that r.f. 

travels only along 

the inner surface 

of the larger cylin- 

der, leaving the 

outside at ground 

potential when 

suitably by-passed. 

No r.f. choke is re- 

quired in the plate 

circuit. 


THE COAXIAL UNIT 
The ‘essential 
‘parts of the oscilla- 
tor are (see photo) : won 
1—Tube and socket 
2—Circular piece of polystyrene 
38—Brass ring 
4—Inner cylinder 
5—Outer cylinder 
6—Metal short-circuit between cylinders 
1—The 6F4 tube is shown in its 
socket in Photo B. The 7-pin socket is 
a type XLA (National Co.) made of 
low-loss R-39 and is small enough to 
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Photo A—Exploded view of resonant cavity. Numbered parts are referred to in the text. 
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Pian ol Sa. 


Complete transmitter. 


“By 1. QUEEN, W20UX 


fit entirely within the outer cylinder. 
The circuit components are mounted on 
the socket as shown. The grid condenser 
and grid resistor are side by side. One 
end of each is soldered directly to the 
grid terminal. The other end of the 
resistor connects to a filament terminal, 
while the other end of the condenser is 
held by a screw which passes through 
the socket. The second set of grid and 
plate leads are connected together 
through a 50 nuf condenser with about 


—. gt DOE 
Speaker is a.f. oscillator coil and monitor. 
l-inch leads. This, together with inter- 
nal leads, resonates at the frequencies 
used, and is equivalent to the other 
set of lines (Fig. 1). The cathode: is 
connected to one filament terminal. The 
two filament leads are made of about 7 
inches of Amphenol twin-lead 300-ohm 
cable. This is a half-wave length section 
and therefore removes the necessity for 
r.f. chokes which are more difficult to 
handle. This section must be terminated 
with a by-pass condenser. 

2—This is made of quarter-inch poly- 
styrene approximately 1 13/16-inch in 
diameter. The socket is mounted on it 
with machine screws. The poly must be 
tapped for these screws. In tapping, ex- 
ercise caution as the particles accumu- 
late and harden due to the generated 
heat. If the tap is forced, it may break. 
It is better to work a little at a time 
and clean the tap before proceeding 
further. A half-inch hole is drilled 
through the center of the polystyrene 
disc. 


3—This ring is 1%-inch in diameter 


687 





Photo B (above) and the accompanying photograph show construction 
details of the coaxial cavity oscillator section and 6F4 mounting. 


and 5/16-inch high. Screws hold it in 
position around 2, the latter being 
tapped. The function of this piece is to 
slide within the outer cylinder and 
form the terminal for connection to the 
plate. Parts 3, 4 and 5 are made of 
silverplated 1/16-inch brass. 

4—This is the inner cylinder. It is 
8% inches long and has a diameter of 
% inch. One of the ends (left-hand end 
in the photo) fits into the hole through 
the polystyrene. A hole is drilled 
thfeugh this cylinder just below where 
it fits into the polystyrene. Through 
this hole is passed a piece of No. 18 
wire, the ends of which are bent to 
form small loops. Two of the screws 
which hold the socket to the polystyrene 
also pass through these loops and are 


TO ANT. 
4 





Fig. 2—Oscillator schematic, The B-plus lead 
connects to the plate of the tone oscillator. 
tightened in place by nuts. Parts 1, 2, 3, 
and 4 are thus held together as one 
unit, and make a sliding assembly. It 
was mentioned in 1 that one end of 
the grid condenser is held by a screw 
through the socket. Since this screw 


A Sea “IE hernias, ig 2 i ig a 
Bottom view, showing filament-line shorting condenser behind switch on left 
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contacts the No. 18 wire, it also makes 
contact with the inner cylinder. The 
wire should be soldered to the cylinder 
where it enters on both sides, 

5—This is the outer cylinder, which 
also shields the entire unit. It is 3% 
inches long and has an outer diameter 
of 2 inches. This part, like the two 
others, is made of 1/16-inch brass and 
silver-plated. Two slots (as shown on 
the photo) are filed at one end. These 
are guides for the two screws which 
extend from the brass ring 3. These 
screws (which pass through the poly) 
can be tightened down 
against the outer cylin- 6F4 
der after the correct — 
position of the sliding 
assembly has been de- 
termined. 

6—This is the short- 
circuiting part, made 
of brass 1%-inch in diameter and 
5/16-inch thick. A %-inch hole is 
drilled through its center to accommo- 
date the inner cylinder. To provide a 
good electrical connection the hole 
should be drilled carefully, and through 
the exact center. The large contact sur- 
face, silver-plated, reduces resistance 
to a minimum. This part is attached to 
the outer cylinder by screws which pass 
into tapped holes. One of these screws 
is long enough to pass completely 
through and exert pressure on the inner 
cylinder. Thus, when the proper position 


i x 
Fig. 3. 


end-piece. 
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ened into place and a good connectio: 
assured, Schematic is shown in Fig. 2. 


FREQUENCY, COUPLING, ANTENNA 
With the dimensions given above, the 
oscillator will operate from about 400 
mc to over 600 mc. This covers not only 
the present and prospective amateur 
bands (420-450) but the Citizens’ Band 
which will probably open in the near 
future (460-470 mc). 
Most important constants for the 
6F4 tube are: 
Filament power ...... 6.3 volts, 225 ma 
Plate voltage 150 max. volts 
Plate current occece) MAX. Ma 
Grid current 
Plate dissipation cK watts 
Grid voltage 50 max. volts 
Its socket connections are shown 
Fig. 3. It is intended for frequencies : 
high as 1200 me in 
suitable circuits, (nnercyinoer 
and has a Closely “Ir @ 0 


OUT 
spaced electrode CYLIN 


structure. At mod- 
Ln 





erate frequencies it 
is capable of 1.8 
watts output, with 
2 watts of driving 
power. 

Frequency oscil- 
lation may be HAIRPIN 
checked by Lecher v 7 
wires as explained = LEADS 
in previous issues > 
of RADIO-CRAFT. 

The no-load, plate = 
Fig. 4—Two methods 
of antenna coupling. 











current may vary : 
somewhat, depend- s 
ing upon the indi- 
vidual construction 
and component val- 
ues, but should 
be 8 ma or less. With a load it should 
rise to about 16 ma or more. The plate 
will get red-hot if the maximum of 20 
ma is greatly exceeded. With this set 
up no appreciable drop in efficiency 
could be detected over the entire range 
of frequencies covered. 

There are two possible means for 
coupling to an antenna with this oscil! 
lator. These are illustrated in Fig. 4. 
One uses a U-shaped piece of coppe! 
which can be rotated over a limited 
angle with the small knob and poly- 
styrene rod at the top of the oscillator. 
When its sides are closest to the two 
cylinders, the coupling is maximum. 
Twin-lead or coaxial’ cable may be 


(Continued on page 705) 
JULY, 








for 1946 





NOWLEDGE of mathematics is 
useful in servicing electronic ap- 
paratus as well as in designing it. 
For example, a technician, servic- 

ing a television receiver using a 12-inch 
cathode-ray tube, finds the intensity of 
the image too low. He suspects a short 
circuit in the high-voltage supply. If 
the tube used is a 12AP4 at 7,000 volts 
on the second anode, with a bleeder net- 
work current of 2 ma, what resistance 
value across the bleeder network should 
he expect to find? (Fig. 1). 


" 1000 V, ON ANODE woz 











H.V.-7000V. . 
BLEEDER NETWORK-- R=? 


Fig. I—A safe way to check high voltages. 


The problem is readily solved with 
mathematics and Ohm’s law. 

R = E/I where R — resistance in 
ohms, E = the voltage in volts and I = 
current in amperes. 

Substituting— 

E 7,000 
_— = == 3,500,000 ohms 
I .002 
= 3.5 megohms 

Hence, the value of the bleeder net- 
work resistance should be 3.5 megohms. 
Any large deviation from this figure 
probably denotes a short-circuit in the 
bleeder network. 

Armed with the versatile 0-1 milliam- 
meter, the radio worker can extend its 
range by using suitable shunts and re- 
sistors. To solve for their values, only 
paper, pencil and easy mathematics are 
needed, 

A technician desires to increase the 
current and voltage ranges of his 0-1 
milliammeter to 50 ma and 150 volts, 
respectively. The internal resistance of 
the meter is 27 ohms. What will the re- 
sistance values of the shunt and multi- 
plier resistors be? 

Firstly, we solve for the shunt resis- 
tor. (Fig. 2, left): 

Ra 
R: = 
n-1 
where R, = the resistance of the shunt, 
Rw — the internal resistance of meter 
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and n = scale multiplication factor. 
Substituting— 
Rm 27 
n-l = 0-1 
Now, to solve for the series multiplier 
resistor (Fig. 2, right), we use the fol- 
lowing formula— 
1,000 X E 


I 

where R — value of the multiplier re- 
sistance, E — the desired full-scale 
voltage and I — the normal current ca- 
pacity of meter in milliamperes. 

(Note: For practical purposes the in- 
ternal resistance of an 0-1 milliammeter 
may be disregarded when calculating 
the multiplier resistor, unless the scale 
be exceptionally low or the meter re- 
sistance large.) 

Substituting— 

1,000 X E 
ee _ 
I 1 
= 150,000 ohms 

Thus, if we insert a shunt resistor of 
0.552 ohms, the new full-scale current 
range will be 50 ma. Likewise, with the 
introduction of a 150,000 ohms series 
multiplier, the full-scale voltage be- 
comes 150. With a suitable choice of 


1,000 x 150 





RX=? 
N=50 E=150V 
Fig. 2—Meter shunt, left; multiplier, right. 


shunts and multipliers, we can build a 
multi-range volt-milliammeter with any 
desired number of ranges. 


SPEAKER COMBINATIONS 


At times, it is desirable to operate 
two or more loudspeakers from the 
same output transformer. The question 
arises: For proper matching, (imped- 
ance of output transformers equal to 
combined impedance of speakers), what 
should the impedance of each loudspeak- 
er be? 

Assume that the radio worker knows 
that the output transformer secondary 
impedance is 8 ohms, and delivers 20 
watts of power (maximum). He wishes 
to connect two speakers in parallel. 
(Fig. 3). The following expression 
solves our problem: 

R. = nRi. 

Where R; = impedance of each speaker 
to be connected, n = number of speak- 
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MATHEMATICS-RADIO TOOL 


Part Ii—Shunts and Multipliers; Matching Loudspeakers 


ers to be connected, R: impedance of 
output transformer secondary. 
Substituting— 


R. = nR, = 2 X 8 = 16 ohms 


Therefore, to secure proper matching, 
each speaker is to have an impedance 
of 16 ohms. Since the output power of 
the transformer is 20 watts, the speak- 
ers should be rated at 10 watts apiece. 

Where the speakers are of different 
impedances, the problem is more diffi- 
cult, but equally solvable with the prop- 
er mathematics. RApDIO-CRAFT covered 
the subject in an article “Matching 
Loudspeakers” December, 1944. 

Mathematics can be considered as a 
tool or instrument in radio work, com- 
parable to the ohmmeter and _ tube- 
tester in usefulness. It has two advan- 
tages over the serviceman’s other instru- 
ments; it is less costly and not as bulky. 

It should be noted that arithmetic 
was the only mathematics required for 
these problems. With algebra, trigo- 
nometry, and calculus at our command, 
our problem-solving abilities are in- 
creased many times. With this in mind, 
the following bibliography is given. 
Cook, Nelson M., Mathematics 

Electricians and Radiomen, 

York: McGraw-Hill, 1942. 

The book covers arithmetic, algebra, 
slide-rule, trigonometry, logarithms, 
a.c. circuits, vectors, etc. The exposi- 
tion is very clear and the book has an- 
swers to problems. Highly recommended 
for beginners. 

Hogben, Lancelot, Mathematics for 
the Million. New York: W. W. Norton 
& Co., 1937. 

Mr. Hogben takes you through from 
mathematics of prehistory to caleulus 


ea 


OUTPUT TRANS. 20W. RS*? RS=? 
Fig. 3—Simple loudspeaker matching problem. 


for 
New 








and statistics, against their social and 

cultural backgrounds. A “must” for the 

reader. 

Jordan, Edward C, et al, Fundamentals 
of Radio. New York: Prentice Hall, 
1942. 

Chapter I contains a concise review of 
math, including logs and slide-rule. ; 
Stranger, Ralph, Mathematics of Wire- 

less. New York: Chemical Publishing 

Co., 1940. ; 

The author gives the reader a “nib- 
ble” of algebra, trig, calculus, ete. Ex- 
planations are very lucid and concise. 
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By FRED SHUNAMAN fy 


NOMOGRAPH CONSTRUCTION 


Part Ii—Charts with Complicating Factors or Constants 


ic charts and ordinary graphs is 

that instead of having a fixed curve 

on paper cross-ruled in the quan- 
tities which enter a problem, any such 
curve can be selected by simply laying 
a ruler across the two lines which repre- 
sent these quantities. This is why a 
nomogram, is “equal to an infinite num- 
ber of charts.” Obviously it is more use- 
ful than a fixed-curve graph in any 
problem in which it can be employed. 

The simpler types of nomograms have 
already been dealt with, and the reader 
told how he can construct his own charts 
to cover any such problems. Somewhat 
more difficult constructions are often 
necessary, or may be found to give a 
better construction than the simple 
methods given in Part I. 

In many nomograms, the figures 
which appear in the finished job are not 
the actual quantities being measured. 
This is to some extent true even in the 
multiplication chart, the simplest of 
nomograms. The two outside scales are 
evenly divided in logarithmic lengths, 
but we ignore them,* and merely put 
down the numbers for which they stand. 

We may wish, for example, to con- 
struct a nomogram showing the resist- 
ance of various kinds and sizes of wire. 
The formula is 


R = kl/C.M. 


k being the specific resistivity of the 
wire (varying for different metals), 1 
the length in feet, and C.M. the area in 
circular mils. In this case, we calculate 
in circular mils but put down wire sizes 
in our finished chart. The specific re- 
sistivity and C.M. of all common metals 
and wire sizes are obtainable from tables 
available in many handbooks. It is neces- 
sary to construct a chart which will 
show the resistance for various areas, 
lengths and metals. 

Our equation can be simplified by let- 
ting 1 (length) = 1. The chart will 
then read resistance per foot, and the 
equation will be 


R=k/C.M. 


This can be expressed in the form C.M. 
x R = k. C.M. and R. can then be the 
outside scales of a nomogram and k the 
center one. Laying out one of the out- 
side lines with the C.M. areas of wire 
from size 30 to 40 (a 10 to 1 ratio) and 
the other in resistance values from 0.1 
to 1.0 ohms per foot, the center line is 
calibrated with the help of a table of 
specific resistivity. Beginning with the 
lowest, silver (9.56) and copper (10.35) 
we go on to steel, approximately 100 
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Ts: difference between nomograph- 


(varying with the type of steel). The 
result appears in Fig. 5. 

This chart is hardly satisfactory. 
Only half the middle scale is used. The 
range of wire sizes is very small. We 
cannot measure anything larger than 
No. 30. Important metals with high spe- 
cific resistivity, such as nichrome and 
constantin, do not appear. Obviously it 
would be better to put the k scale out- 
side, where it would cover twice its 
present length, and use the center scale 
for resistance in ohms. This can be done 
by changing our equation to R = k x 
1/C.M. (A reciprocal scale like 1/C.M. 
can be made on a nomogram by simply 
turning the scale upside down) Now k 
and 1/C.M. can be the outside scales 
and R the middle one. 

Since the resistivity of silver is 
slightly less than 10 and that of con- 
stantin near 300, our outside scales 
should have two cycles. This makes it 
possible for the C.M. scale to cover all 
wire sizes from 20 to 40 (most of the 
sizes commonly used in radio). The cen- 


AWG CM. 


METAL (a /#H OHM! 
3071005 


7 STEEL iy 
+ 

a+ 
41 tT 
apJRON (ANNEALED) s+ 
+ 


NICKEL 
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FT ba2i 


ZINC 
MOLYBDENUM 
TUNGSTEN 

+ 50/3 


> ALUMINUM 
+ GOLD 


+375 


4+COPPER 
+ SILVER 


+1522 


RESISTANCE 


39 OF WIRE 


+1247 











L 9.88 + j4 


0 


Fig 5—Crude chart showing wire resistance. 


ter scale will again have a range of four 
cycles. 

It is convenient to run down a column 
of wire sizes, so the C.M. scale is left 
as it is and the other two reversed. 

Resistivity of silver is very slightly 
less than 10. Therefore the k scale can 
run from 10 to 1,000. Top of the center 
scale (Nomogram C) marks the re- 
sistance of a wire 1,000 C.M. in diameter 
and having a specific resistivity of 10. 


RA 


This resistance is .01 ohm. The base 
shows the resistance of a hypothetical 
wire with a resistivity of 1,000 and area 
of 10 circular mils. This is 100 ohms. 
Graduating this center scale in four 
*cycles, from .01 to 100 ohms, the C.M. 
scale from 10 to 1,000, and spotting the 
k scale with the resistivity of the vari- 
ous metals in which we are interested, 
from silver at 9.56 (it is necessary to 
extend the scale slightly for this) to con- 
stantin at 296, we have a chart which 
will cover most of the sizes and ma- 
terials used in radio work. 

Numbers representing the wire sizes 
are now inserted on the C.M. scale and 
the circular mil figures (which are of 
no interest) are erased. Thus our nomo- 
gram, which started out with three sets 
of figures, ends up with only one, the 
other two scales being calibrated in 
wire sizes and names of metals. 

If it is desired to extend the range 
to cover larger sizes of wire, the C.M. 
scale may be made into a double one. 
Readings may then be made from Nos. 
1 to 40 (A.W.G. or B& S gage). If the 

S figures on the R scale are read in ohms 
per hundred feet instead of ohms per 
foot, no change need be made in it. The 
completed graph is Nomogram C shown 
on page 700. 

Still another type of nomogram is 
one in which one or more of the factors 
is multiplied by a constant, such as 
A x 4B = C. Since multiplication on a 
logarithmic scale is simple addition, we 
just start the B scale at 4. If the prob- 
lem were A x B = 4C, the center scale 
would start at 4. 

One of the best examples of this type 
of nomogram shows the inductance and 
capacitance required to tune to a given 
frequency. The formula is the well- 
known 

1 
f=——. 
6.28 V Lo 


The units are farads, henrys and cycles. 
To get the problem into microhenrys 
and microfarads—the practical units of 
radio—we can multiply numerator and 
denominator by 1,000,000, giving 


1,000,000 
f Ceyctes) = 





6.28 V Luh Cuf 
and by dividing the 6.28 into 1,000,000 
we can further simplify it to 


159,000 


V Luh Cuf 
(Continued on page 701) 
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EMERSON RADIO 
Models 501, 502, 504 


DESCRIPTION 

TYPE: Single-band superheterodyne 
FREQUENCY RANGE: 540-1620 kc. 
NUMBER OF TUBES: Five 

TYPE OF TUBES: 


I—12SA7, pentagrid osc.-modulator 

I—12SK7, first i.f. amplifier 

I—12SQ7, diode detector, a.f. amp., 
a.v.c. 

1—50L6GT, beam power output 

1—35Z5GT, half-wave rectifier 


POWER SUPPLY: a.c. or duc. 
VOLTAGE RATING: 105-125 volts 
POWER CONSUMPTION: 30 watts 


ADJUSTMENTS 

An oscillator with frequencies of 455, 
600 and 1425 kc is required. 

An output meter should be connected 
across the primary or secondary of the 
output transformer for observing maxi- 
mum response, 

Always use as weak a test signal as 
possible when aligning the receiver. 

Piug the receiver into the power supply 
outlet in such a way that the ground side 
of the power line is connected to the 
receiver B —. 


Coil and Trimmer Locations 

The first if. transformer (TI) is 
mounted on top of the chassis deck to the 
right of the variable condenser. The trim- 
mers (C5, Cé) are accessible througn 
holes in the top of the can. 

The second i.f. transformer (T2) is 
mounted on top of the chassis between 
the variable condenser and the speaker. 
The trimmers (C7, C8) are accessible 
through holes in the top of the can. 

The trimmer for the antenna (C3) and 


C9 
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CAPACITY COUPLING 
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the trimmer for the oscillator coil {C4) 
are located on the variable condenser. 
The trimmer on the front section is for 
the oscillator coil. 

The oscillator coil (T4) is located un- 
derneath the chassis. The loop antenna 
acts as the antenna coil. 


1.F. ALIGNMENT 


1. Rotate the variable condenser to the 
minimum capacity position. 

. Feed 455 ke to the converter grid 
(stator of the r.f. section of the vari- 
able condenser) and adjust the four i.f. 
trimmers (C5, C6, C7, C8) for maxi- 


mum response. 


R.F. ALIGNMENT 


1. Connect the oscillator to a coil com- 
posed of three to four turns of wire 
wound in a circle approximately 12 
inches in diameter. This coil should be 
held parallel to and in line with the 
loop antenna of the receiver at a dis- 
tance of 15 to 20 inches. 


. Radiate a signal at 1425 kc, set the 
dial indicator to 1425 kc, and adjust 


the trimmers on the variable condenser 


(C3, C4) for maximum response. 


. Radiate a 600 kc signal and tune in 
the signal on the receiver. Adjust the 
loose outside turn of the loop antenna 
for maximum response. This loose turn 

: i f th 

may be moved to either side o e 

center. Fasten it in the position which 


gives maximum response. 


. Repeat steps 2 and 3 until no further 


improvement is evident. 


VOLTAGES AT TUBE SOCKET PINS 


The following voltage readings are d.c. 
measurements taken from B — (line 
switch) in the indicated tube-socket pin. 
A 1000 ohms-per-volt meter should be 
used for all readings except those indi- 
cated by an asterisk (*), which should 
be taken with a d.c. vacuum-tube volt- 


meter. Line voltage for these readings 
was 117 volts, 60 cycles, a.c. Measure- 
ments made with 117 volts d.c. will be 
lower than those given below. Take read- 
ings with the volume control set at mini- 
mum and the variable condenser closed 
(plates fully mest 
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CATHODE FOLLOWERS 


Find Many Applications in the Most Modern Apparatus 


MPEDANCE matching is of great 

importance in radar, television, and 

most industrial electronic circuits— 

primarily to prevent unnecessary 
distortion of complex wave forms. High- 
impedance outputs of video amplifiers 
must feed transmission lines or other 
low-impedance devices without phase 
shift, polarity change, or distortion of 
the video signal. Ordinary transform- 
ers are useless for this purpose, be- 
cause of the wide range of frequencies 
involved—from 30 cycles up to 4 or 5 
megacycles. One of the most satisfac- 
tory impedance matching devices is the 
cathode follower. 

Sometimes known as a cathode-load- 
ed amplifier, it is not an amplifying 
stage since it provides less than unity 
voltage gain. 

A cathode follower is a degenerative 
vacuum-tube circuit in which inverse 
feedback is obtained via an unbypassed 
cathode resistor. The load of the tube 
is adjacent to the cathode instead of to 
the plate. Input signals can be applied 
between ground and the control grid of 
a triode or pentode. Output is taken 
from across the cathode resistance or 
from across a cathode and a plate re- 
sistance (inverters). 

Being degenerative, the circuit has a 
lower input capacitance, is much freer 
from amplitudé and phase distortion, 
and is less affected in its operation by 
variations in supply voltage and tube 
aging than a conventional amplifier 
stage. 

A cathode follower is inherently a 
distortionless impedance-matching or 
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Fig. |—The basic cathode follower circuit. 


impedance-changing device, providing a 
low-capacity high-impedance input with 
a well-regulated low-impedance output 
in phase with the input signal. 


THE BASIC CIRCUIT 


Basic type of cathode follower is 
shown in Fig. 1. The stage employs a 
triode, and is frequently encountered in 
radar and certain other electronic ap- 
plications, 

Input circuit elements consist of a 
grid coupling condenser Co and a grid 
resistor Rc. Plate condenser Cr by- 
passes any apparent or reflected resist- 


ance. Voltage to the plate of the triode 
is maintained constant. Normally there 
is no load resistor at the plate in a 
cathode follower. 

Resistor Rx is the all-important cath- 
ode load resistor. It is not by-passed by 
a condenser. All of the output voltage 
of the stage (Fig. 1) is developed across 
the cathode resistor Rx. 

However, all of the output voltage 
also appears in the grid-to-cathode cir- 
cuit. This results in a 100-percent volt- 
age feedback opposing the input 
signal voltage. Thus, the net voltage 


= ie 
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Fig. 2—Modification for large minus voltages. 


gain of the stage is less than unity. And 
there is a reduction in the effective a.c. 
plate resistance of the triode. 

During positive portions of the input 
signal, any rise in plate current through 
the cathode resistor Rx produces a 
greater IR drop, which makes the cath- 
ode of the triode more positive. During 
negative portions of the input signal 
there is a reverse result: a decrease in 
plate current causes the cathode to be- 
come less positive. 

Thus the voltage across the cathode 
resistor (Fig. 1) follows all fluctuations 
of the grid, which in effect tends to re- 
duce the voltage difference between 
grid and cathode. 

When no signal is applied to the grid 
of the triode (Fig. 1) the normal small 
amount of no-signal plate current flows 
through the cathode resistor. The re- 
sulting JR drop establishes the amount 
of no-signal bias developed across re- 
sistor Rx. 

Changes in the input voltage must 
appear in part as changes in grid bias. 
This changed grid bias is available as 
the output voltage of the cathode fol- 
lower. 

Since changes in plate current result- 
ing from an input signal on the grid 
causes a voltage change across Rx in 
the same direction as the applied signal, 
no polarity inversion results. A posi- 
tive-going input wave produces a posi- 
tive-going output wave, and a negative 
input produces a negative output. 

Degeneration reduces the effective in- 
put voltage below the applied value, 
causing less current to flow through the 
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capacities within the triode. Because of 
the high and constant input impedance, 
the cathode follower has a negligible 
loading effect on the circuit employed 
to drive it (if no grid current is per- 
mitted). 

Output impedance of the circuit (Fig. 
1) is the parallel combination of the 
cathode resistor Rx and the effective 
a.c. plate resistance of the tube. Since 
both of these can be made relatively low 
in value, the output impedance of a 
cathode follower can be made extremely 
low—often as small as 30 or 40 ohms, 
when required. Value of the output im- 
pedance can, of course, be chosen to 
match the input impedance of the fol- 
lowing stage, device, or transmission 
line. 


LIMITING EFFECTS 


Output voltage of the basic circuit 
(Fig. 1) is a direct function of the in- 
put signal over its normal range of 
operation—determined by the nature of 
the tube’s characteristic curve. 

Within this normal range of opera- 
tion, the output voltage is a duplicate 
of the input voltage and is essentially 
without distortion. When positive por- 
tions of the input exceed the normal 
range, the cathode follower continues 
to operate in the same manner (up to 
the point of grid current). Because of 
degeneration the grid current point is 
not reached as soon as in a conventional 
amplifier. 

However, when negative portions of 
the input exceed the normal range of 
operation, the region of plate-current 
cut-off is soon reached. Any further grid 
voltage increase in a negative direction 
does not appear in the output wave 
form. This is a form of limiting or 
clipping. 

Thus the circuit of Fig. 1 provides a 
distortionless output only for input 
voltages. within the normal range of 
operation and for large positive input 
voltages (up to grid current point). 
For larger negative input signals, the 
cathode follower (Fig. 1) introduces 
serious distortion. 

In many applications of a cathode fol- 
lower where negative input voltages are 
never large, this disadvantage is not 
important, and the circuit shown in 
Fig. 1 will be adequate. 


TRIODE VARIATIONS 


In those instances .where a cathode 
follower must reproduce large negative 
input voltages and some distortion of 
positive input voltages can be tolerated, 
the circuit shown in Fig. 2 is employed. 

(Continued on page 725) 
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BOOK FOR RADIO-ELECTRONIC 
BEGINNERS 


A. A. GHIRARDI 
let Radio’s most 
widely-read technical 
author help you start 
trainin, 


12) for a 
fascinating, profitable 
future! 


4. 
HERE’S HOW TO REPAIR RADIOS 
THE EASY WAY! 


A Definite Guide for Diagnosing, Locating 
and Repairing Radio Receiver Troubles 


Radio servicemen eve 
that this big 3 edition of A 
Ghirardi's RA TROUBLESHOOT- 


rywhere say gives full details on common trouble 
symptoms, their cause: 


’ Ss and remedies 
for OVER 4,000 DIFFERENT RADIO 


No previous 
training necessary 


YOUR MONEY BACK 


in 5 Days if Ghirardi’s 972-page RADIO PHYSICS 
COURSE Book doesn't teach you Radio-Electronic 
fundamentals EASIER, FASTER and at LESS COST 
than any other book! That’s how sure we are 
that Ghirardi’s RADIO PHYSICS COURSE is 
the very best in the field! 


COMPLETE, EASY-TO-UNDERSTAND BASIC TRAINING 
Ask the men who KNOW what’s good in Radio Training—the men who had 
to learn Radio quickly and from scratch, in the Armed Forces; the men who 
already have obtained good-paying Radio-Electronic jobs in industry! 
Nine out of ten of them (as proved by survey) will tell you that Ghirardi’s 


dD 
ER'S HANDBOOK helps them turn out 
e@ as much work in a given time! 
kerers’’ and beginners who 
x their own home sets and 
friends 
a quick, easy 
repair receiver 
extensive shop 
times out of ten, {t tells exactly how 
make the necessary repairs—with- 
out any elaborate testing whatever! 


NOT A “STUDY” BOOK 
Actually, this big, 744-page man- 

RADIO TROUBLESHOOTER'S 

is a complete 

» diagnosing, 

airing oO PRACTIC/ 
OF RADIO RECEIVER 
z sn’t a ‘‘study’’ 
u simply turn to it whenever 
you want to fix a particular type of 
troubic a particular make of radio. 
Its .404-page Case History Section 


RECEIVER MODELS. It describes the 
trouble exactly—tells exactly how to 
repair it. eliminates extensive 
testing—helps you do two jobs in 
the time normally required for one— 
repair cheap sets at a profit—substi- 
tute tubes and parts profitably—train 
new helpers, etc.. etc. 
addition, hundreds of other 
are devoted to the most mod- 
chart you've ever seen 
parts substitution. data; 
I-F alignment peaks for over 20,000 
superhets; a big section on I-F trans- 
ormer troubles — an dozens of 
charts, graphs, helpful hints and data 
compilations—all carefully indexed for 
quick, eas reference. 
This big, beautifully bound HAND- 
(35.50 foreign) 
Di 7UAR- 
You cannot lose 





HERE’S HOW TO LEARN 


MODERN RADIO 
SERVICE WORK 





famous RADIO PHYSICS COURSE is their first choice as the easiest-to- 
study, most thorough and inexpensive Radio book on the market. 


MOST POPULAR FOR ARMY-NAVY 
AND CIVILIAN RADIO TRAINING 


This same inexpensive book has given more 
people their basic Radio-Electronic training than 
other ever published. It is 
by men who know. Because of 
sheer merit, it is more universally used 
home study, and more employed 
U. 8S. Army Signal Corps, Navy and civilian 
schools and colleges than book on 
the subject. Would you want any better proof 
than this? 


EVEN IF YOU DON’T KNOW ANY- 
THING ABOUT RADIO! 


Even if you've had no previous Radio or 
Electrical training or experience, it’s easy to 
learn from Ghirardi’s RADIO PHYSICS COURSE! 
Everything that can be done to make learning 
easy has been done for you. It painstakingly 


‘explains everything in detail so you cannot fail 


to understand Over 500 specially prepared 
illustrations help you to visualize every action 
You don’t have to know a single thing about 
Radio in advance. All you need is a little spare 
reading time and a desire to get started RIGHT 
for a profitable future in any of Radio-Electronics’ 


aviation, 


many branches—from service work to 
ary. | publie 


mil yroadcasting. manufacturing 
address and many 


SCOPE OF 36 COURSES IN ONE 
ctua y, RADIO PHYSICS COURSE gives you 
f 36 different courses 
bie book 
condensed 
to chance. You le all you ne 
don’t need to for monthly 
progress as rapidly as you wish in your.s 
time and in the comfort of your own h« 
A $50 VALUE FOR $5 COMPLETE 
RADIO PHYSICS COURSE is acclaimed A 
where : ‘““birvest bargain’’ available in 
f 


into sectic 


market—at 

much more complete it is 

illustrated, how much eas 
stand! You be the judge! You cannot lose! 


.»» Without an instructor! 


A. A. Ghirardi’s MODERN RADIO SERVICING 
is the only single, inexpensive book that gives a 
complete, easily understandable course in modern 
radio repair work in all of its branches. Written 
0 simply you can understand it without an instruc- 
tor! Read from the beginning it takes you step by 
step through all phases of the work—or, used as @ 
teference book by busy servicemen, it serves as & 
beautifully cross-indexed work for “‘brushing up” 
© any type of job that may puzzle you. 

Included is a thorough explanation of all Test 
Instruments, telling exactly how they should be 

and why (it even gives all pecessary data for 
the construction of test equipment for those who 
Drefer to make their own!); Receiver Troubleshoot- 
ing Procedure and Cireuit Analysis; Testing and 
air of Components; Installations; Adjustments; 
tte, etc.—also How to Start a Successful Service 

Busines 1300 pages; 720 Self-Testing Review 
Questions 706 helpful illustrations and diagrams. 
Only $5 complete ($5.50 foreign) on our 5-Day 
Money-Back Guarantee. 


SAVE 
MONEY! 


See coupon for special 
combination offer on 





WARNING! Paver shortages may make it impossible for us to continue meet- 
ing the tremendous demand for all Ghirardi Radio Books. Don’t 
take chances! Order yours today while they’re still available. Use this Order Form. 


2 ee ee ee ee ee ee ee ee ee ee ee ee ee = 
MURRAY HILL BOOKS, INC, ‘ 
Dept. RC-76, 232 Madison Ave., New York 16, N. Y. 

Enclosed find for books checked; or [™ send C.0.D. for this amount plus postage i 


B.. 4+. 
If I am not fully satisfied, I may return the books within 5 days and receive my money 
back. { 


$5.00 ($5.50 foreign) SHOOTER'S HANDBOOK 


[J RADIO PHYSICS COURSE CJ 3rd. Edit. RADIO TROUBLE- 
$5.00 ($5.50 foreign) 


Combination: MODERN RADIO 
SERVICING with the HANDBOOK 
wth books only $9.50 

($10.50 foreign) 


Cc Special “MONEY-SAVING” 


MODERN RADIO SERVICING 
$5.00 ($5.50 foreign) 
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WORLD-WIDE STATION LIST 


ITH the coming of the sum- 

mer season, we can look for- 

ward to the dx to be found 

on the higher frequencies. 
The nineteen meter band is very active 
at this time of the year, and some fine 
business results should be forthcoming. 
Also, note should be made of 16 meter 
broadcast band for day and night dx, 
which is generally wide open at this 
time of year. 

HCJB at Quito, Ecuador, is a very 
good bet on 15.110 megacycles during 
the early summer evenings. Reports on 
this and-the other frequencies used by 
HCJB may be sent to them at Quito, 
Ecuador; and a very good verification 
will be sent to the reporter. VUD3 in 
Delhi, India, should be a good catch 
during July and August. The frequency 
used is 15.290 megacycles and is heard 
best around 6 to 7 am. 

The Australians are good on the high 
frequencies now, and are usually heard 
best on 15.315 megacycles. Their trans- 
missions are beamed to North America 
at 9:15 to 9:45 pm; but they are often 
heard at other times when beamed to 
other localities. Reports may be sent to 
the Australian News Agency, 630 Fifth 
Avenue, New York City. 

Brazzaville is heard on 17.527 mega- 
cycles in the early morning shortly aft- 
er midnight. Reception is very good in 
summer on this frequency; as are the 


other Brazzaville transmissions. Sev- 
eral BBC transmissions may be heard 
on the 19 and 16 meter bands. Also the 
BBC may be heard on their 11 meter 
transmission on 26.100 megacycles. 


RADIO TERM ILLUSTRATED 





Suggested by: James Tannehill, Ft. Wayne, Ind. 
Dynamic Speaker. 
VUD10 from Delhi, India, is being 


heard on 17.830 megacycles from 10:15 
pm to 2:30 am; and 4 to 7 am. Other 


Delhi transmitters are on 17.760 me 
from “midnight to 5 am; and 15.290 me 
from 10:45 pm to 12:30 am; 1 to § 
am; and 6 to 7 am. A Moscow station is 
heard to North America at 7:15 to 8:15 
am on 17.810. This is a new transmis- 
sion on this frequency. 

ZAA in Tirana, Albania, is being 
heard on 7.295 megacycles at 1:30 pm. 
Reception reports so far are fair, and 
a good signal now and then. They are 
worth trying for though. A new station 
on Borneo is at Balikpapan and is heard 
with strong signals on 9.125 megacycles 
from 7 to 9:30 am. English announce. 
ments are made at 8 am. 

Our chart this month gives the com- 
plete shortwave schedule of the British 
Broadcasting Co., the biggest English- 
speaking broadcast organization out- 
side the United States. The schedules 
are divided into North American broad- 
casts and others; but many North Amer- 
ican listeners will note little difference 
between certain beams intended for them 
and some beamed to other countries. 

This is all till next month, when we 
will be back with more news for you. So 
get your reports in. Remember all times 
given above are E.S.T. Reports may 
be sent to Elmer R. Fuller, Shortwave 
Editor, c/o RaApIo-CRaAFT, 25 West 
Broadway, New York City. Reports 
from overseas will be greatly appre 
ciated. 
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RADIO and ELECTRONIC 


Testing Equipment 
7 IMMEDIATE DELIVERY FROM STOCK GUARANTEED! 


'O me 


to 5 a The New Model 680 The N 


iON 1s 


8:15 <s . 5000 OHMS per VOLT 


mis- 
’ VOLT-OHM Net Price $27 50 
a MILLIAMMETER Lifetime guaranteed meter is at the optimum 


) pm. angle for easy reading and visual accuracy. 
, and 5 $27 65 Meter is hermetically sealed—positively dust- 
Fae. * proof and moistute-proof. Includes 2 meter 
y are Net Price . fuses. 6 D.C. VOLTAGE MULTIPLIERS 
ation 1% ACCURACY: 0-5-10-25-100-250-300 volts. 6 D.C, CURRENT 


nes SHUNTS: 0-5-10-25-100-250-500 milliamps. Basic 
neard A single scale is used for all voltage (both A.C. and D.C.) and cur- millivolts and 0-1 milliampere. 
‘vcles rent ranges. Thus all readings are plain and obvious. Radio service- 
. men will be delighted with this time-saving innovation. Measures: The New REINER Model 334 MASTER TESTER 
unce- D.C. VOLTAGES to 1500 volts; A.C. VOLTAGES to 1500 volts; RE- Identical to 838 but has in addition SIX AC Voltage ranees 
SISTANCE to 2 megohms ; OUTPUT VOLTS to 1500 volts ; D.C. Each AC and DC range is at ‘ sensitivity of 1660 hme pes Net Price 








jew REINER Model 333 
MASTER TESTER 


ranges of 0-120 


. CURRENT to 150 MA; DECIBELS to +58 D.C. Housed in hand- volt. AC measurements free from temperature and frequency 
com- rubbed oak, portable cabinet. Complete with self-contained battery, errors throughout a range of 25 cycles to 1 megacycle. New 
ritish test leads and instructions. Germanium rectifier used. Basic motor sensitivity 400 micro 


»lish- 


. NEW McMURDO SILVER TESTING EQUIPMENT 


dul . 
dules, McMurdo Silver McMurdo Silver McMurdo Silver 


road- 
\ mer- Model 905 un 904 “VOMAX” 
Capacitance 
Vacuum 


rence “SPARX” 
them Dynamic Resistance Tube 
Bridge Voltmeter 


S Signal Tracer 
Net Price $49.90 —_ Net Price $59.85 





amperes full scale 





u. So Net Price $39.90 
% mmfd/ohm thru 1,000 mfd./megohms; 0-! 


‘nh Wwe 
times Frequency range from 20 cycles to over 200 mega- 
. 5 cycles. Contains isolating capacitor, resistor and one power factor; 0-500 volt adjustable internal polarizing D.C. Volts at 5) and 126 megohms. A.C, and r.f 
may of the new radar u.h.f. crystal diodes. Loads a cir- voltage; 0-10 and 0-100 ma. electron-ray leakage volts at 6.6 megs. Resistance .2 ohms to 2,000 megs 
¢ cult being tested with only 3 mmfd. and higher than current meter; measures resistance, capacitance under D.C, current 1.2 ma, through 12 amperes. D.B. —10 


Lwave .5 megohm. actual operating voltages! through +50 Plus visual dynamic signal tracing 











West The New Superior Model 400 oe ee ee ee eee eee eee 


ports The New > 5 
_ ELECTRONIC MULTI-METER The New Model 705 


SIGNAL 
GENERATOR 


The New SUPERIOR Model CA-ll 


SIGNAL TRACER 
wet Price $18.75 


ee intensity readings indicated directly 
or. 
only one connecting cable—No tuning con- 


tro 
Tiighly sensitive—uses an improved vacuum 





tube voltmeter circuit. 


*Tube and resistor—capacity network are 


built into the Detector Probe. 
*Weighs 5 Ibs. ~~" 5” x6” 


x7”. 
*Provision is made for insertion of phones. 


“:, $49.50 


RANGES: 
From 95 ke to 100 





Volts: © to 3/15/30/75/150/ 


The New Model 802N Combination 


me, continuously 
variable. Calibra 
tion accurate to 2% 





DC V.«.T. v. M. 
300/750/ ee volts. 
oc V 8 per volt) 0 to 3/ 


1000. ohm 
15/30/7 3/i50/S00/7 50/1500/3000 volts. 
AC Volts: (at 1000 ohms per volt) 0 to 3/15/ 
30/75/150/300/750/1500/3000 volts. 
DC Current: 0 to 3/15/30/75/150/300/750 Ma. 


TUBE & SET TESTER 


net Price $58.31 


D.C. Voltmeter: 0/10/50/500 

1000 at 1000 ohms per volt 

Four Range A.C otgmeater: 0/ 
Mills 


s 
‘to 1,000/10,000/100,000 ohms. 

0 to 1/10/1,000 megs. 

Capacity: .0005-2, .05-20, .5-200 mfd 

reg A 10 to 5M aan 100. 50M ohms, 

0 >» me 

aes -035-14, .35-140, 35-14,000 hen- 


10/50/500/1000. BD. C. iam- 
meter: 0/1/10 1000 94 Ammeter 
0/10. DB Meter: —8/15/15 to 
29/29/ to 49 32 to 55 decibels 
Four Range Output Meter—sarnx 
as AC Volts. 


Decibets: —10 to +18; +10 to +38; +30 


through broadcast 
bands, within 3% 
high frequency 
Planetary 

drive condenser 


electron 
modulation 400c sine wave available for 
Special feature provided in hav 
of modulation at both ap 
t 
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448 Pocket Multitester 
424A Volt-Ohm-Milliammeter 
461A Sensitive Multitester.............cccceceeeeeneee : 
664 Electronic Voltmeter 
488A Ultra-Sensitive Multitester 
668 Vacuum Tube-Volt Ohm Capacity Meter .... ....... 
805 Tube and Set Tester 
665A V.T. Volt een Insulation ‘Testers 
; megan 530 Squarewave Generat 
Reiner Model 450 Vacuum Tube Volt- “Ohm-Wiliiammeter.. eoeeecooscoses 
Superior Model 1553 Volt Ohm Milliammeter.. 
Superior Model PB-100 ‘Volt Ohm Milliammeter 





Superior Model 450 Tube Tester 


Superior Model 650 Signal Generator. 

Superior Model 720 Multi-Range AC ‘Ammeter. 
Superior Model 600 Combination Tube & Set Tester. 
SHALLCROSS Decade Resistance Boxes 
SHALLCROSS Portable Galvanometers 
SHALLCROSS Model 630 Wheatstone Bridge. . 
SHALLCROSS Model 637 Kelvin-Wheatstone Bridge 
SHALLCROSS Model 638-2 Kelvin Wheatstone Bridge. 
VM-Model 200-B Record Changer. List Price $37.50 
Maguire ARC-i Record Changer. List Price we 4 
Lots of 6 or more. Each ° 

Monitor Crystalline Signal Generator. 

Supreme Oscilloscope Model 546 
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AC-DC 5- TUBE SUPERHET. 
12SAT7,_12SK7, 12SQ7, 12A6, 35Z5 
Complete reer eee $16. 90 
AC-DC 4-TUBE T.R.F. 
12SK7, 12SQ7, 12A6, 35Z5. Plays = 
op. Complete with tubes... .$13.9 
AC-DC 5-TUBE, 2-BAND SUPERHET. 
12SA7, 12SK7, 12SQ7, 12A6, 3525. B.C. 
Band and 2000 Ke to 10 Me. Short 
Wave. Complete with tubes... .$18.90 
3-TUBE AC-DC AMPLIFIER 
Designed for use with Record Player. | 
Complete with tubes less speaker $5.95 
2-TUBE-PHONO OSCILLATOR 
New Eagle Design. 
plete with tubes...........$4.49 


Appreved SIGNAL GENERATOR 


6 RF BANDS 
100 to 310 Ke 
320 to 1000 Ke 
1000 to 3200 Ke 
3.2 to 10.5 Me 
10.5 to 26 Mec 
21 to 


ee 947 
ELECTRONIC DESIGNS 


V.T. V.M. VOLTMETER- 
OHMMETER 


DC Ranges: 0 to 3-10-30 100 300 

and 1,000 volts. All ranges have 
constant input resi stance _of 
,000,000 ohms. Accuracy 3 

: 0 to 10 30 100 300 

Sensitovity: 
Accuracy | 











ohms per volt. 
-_ 


59% + 
Electronic Ohmmeter Ranges: > 
1,000 ohm 0-10,000 ohms, 


100,000 ohm s, O-L $4.750| 
Model 100 


megohn, 0-10 meg- 

ohms, and 0-1, mg 

megohms 

Pocket Size VOLT-OHM MILLIAMMETER 
An Approved Electronic instrument 
RANGES: 
3000- 300,000 olms. s] 8” | 
Net, 


338 Slightly Used 

Brand New and Boxed. 
itbhdencsessscacannoes 

g Write for FREE literature on —— oma line of 1 

: its. For all electronic equipment . try 
EAGLE first! 





0-300-1500. 
4 1500 
5-15-150 


DC Volts: 15- 
AC Volts: 15 
Milliamperes: 
DC Resistance: 


rt 
) 


lt 
15 
1 





Buy with Safety 


EAGLE RADIO 


84 CORTLANDT ST. 


im Dept. C New York 7, N. Y. 
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COMPARISON BRIDGE 
Freed Transformer Co. 
New York, N. Y. 

The Model 1010 Comparison and 
Limit Bridge is used in laboratory and 
production testing of resistors, induc- 
tors and condensers. Two ranges are 


| provided for balancing accuracy of 10 


percen? and 20 percent. 
The circuit uses an oscillator, bridge 
and high-gain amplifier. Null indica- 


| tions are amplified and read'on a 500- 


microampere meter. Condensers from 


| 500 uuf to 10 pf are measured at 1000 
| cycles; larger ones at 60 cycles. Con- 


densers smaller than 500 puf are meas- 
ured by the limit bridge method. Re- 
sistors from 10 ohms to 1 megohm are 
measured by the comparison method; 
higher values by using the instrument 
as a limit bridge. Inductances from 0.1 
millihenry to 160 henries are measured 
at frequencies determined by their 
characteristics. 

All measurements are made with 
-5 percent accuracy when using the 10 


ro — 
' 


} 
; 
; 
} 
- 


percent range. Maximum voltage across 
the UNKNOWN terminals is 15. 


The instrument uses five tubes and 
is rated at 40 watts, 105 to 125 volts, 
60 cycles a.c.—RADIO-CRAFT 


AUDIO FREQUENCY METER 
Communication Measurements Laboratory 
New York, N. Y. 

The Model 1800 frequency meter is 
| designed for measuring the frequency 
of a.c. voltages over the entire audio 
frequency spectrum. When used with 
special attachments, it may be used as 


| a tachometer. It is capable of measur- 
| ing frequencies from 60 to one million 


1 


| 
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RPM or CPM with equal ease and ac- 
curacy. 

Operation of the device is independent 
of input waveform and may be used t 
measure pulse voltages having a dura 
tion of 50 to 100,000 microseconds. | 
may be used in applications where a 
highly accurate audio frequency mete: 
is desirable. 

Vibration rates may be measured by 
the application of a suitable pickup to 


- any stationary object subject to vibra- 


tion.— RADIO-CRAFT 


DIAMOND PHONO NEEDLE 
The Duotone Co., Inc 
New York, N. Y. 

The world’s most expensive phono 
graph needles for home use are now on 
the market. They are diamond-point 
needles costing fifty dollars each. 

By using professional diamond p 


g 


ishers, the needle tip radius has be 
held to a tolerance of one ten-thou 
andth of an inch. This needle has be: 
under test for five years and during th 
time there has been no indication o! 
wear on the tip.—RAbDI0-CRAFT 


ELECTRONIC TIMER 
Photovolt Corp. 
New York, N. Y. " 
This electronic timer is designed to 
open or close electrical circuits for an 
adjustable time interval. It is particu- 
larly applicable for timing short inter- 


vals from .05 second to 50 seconds, in 
five models, each with a 10-1 time ra 
tio. A load outlet receptacle is provid 

for coupling the timer to the controlled 
circuit. 

Two or more timers may be con 
nected for operation in sequence or for 
re-cycling action. 

The timer is operated from 100 to 130 
volts a.c. or d.c. lines.—RADI0O-CRAFT 
JULY, 
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RECORD CHANGER 5 Tube Super AC-DC PARTS KIT: Approved SIGNAL GENERATOR 


This Record Changer is a well-made mecha- 
nism, will play either 10-in. or 12-in. records. 
The pickup uses a crystal cartridge. Size 14 in. 
x 14 in. Packed 2 to a factory-sealed carton, 
factory guaranteed. 


CARTON $35.00 Special $18.95 ea. 


Signal Corps TELEGRAPH KEYS 


Kits include: Stamped Chassis-Dynamic Speakers— 
Output Transformer—Volume Control and Switch— 
2 Shielded LF. Coils—Antenna and Ose. Coils—Two- 
gang Super Variable—50 Octal Sockets—20 x 20 Mfd. 
150 Volt Filter—5 Tubular Condensers—3 Mica Con 
densers—6 Resistors—6 ft. AC Cord and Plug—Circuit 


Diagram 
te * $50.00 


440 Standard Audio Frequency (same as WWYV) In 
ternal modulation at 440 cycles (same as WWY). 
External modulation possible from 40 to 30,000 cycles. 


WEBSTER RECORD CHANGER 


Model 56 
Complete 


"26" 


Built to last. Fast change cycle. Simple, fool- 
proof operation. Automatic shut-off. Feather 
light needle pressure. Longer life for records. 
Quiet running Webster 4 Pole motor-cushion 
mounted. 


Webster Model 50. .ea. $20.95 


White” $8.95 ea. 


t AUTO ANTENNAS 
@ 3 Section 

66” Long 

Brass Tubing 

Triple Chromium Plated 

2 Insulator Type Cowl 


Mounting with Lead Individually 
Boxed 


24 TO MASTER CARTON 
LOTS OF 48 
$55 


Immediate Delivery But 
Quantity Is Limited 


Genuine U.S. Signal Corps telegraph keys 
brought to you at prices below manufacturing 
costs! Made with switch to close contacts, 
polished durable enameled metal base mounted 
on a bakelite base; key lever is nickel-plated ; 
contacts are brass-silver. Packed in new orig- 


inal boxes. 
60c ea 





CARTON 


toy °F 75eea OF 50 








30 x 20 Mfd. 


Fully Shielded Power Transformers 150 Volt—Lots of 25—47e ea, 
50 Mil Vo. 


. 2 amp. C.T.—5 Vo. 
-T.—650 Vo. C.T. §2.45 ea Lots of 10— 
Push Pull 6L6 Shielded om Transformer 

0 Watt Peak, to 2-4-6-8-16-250 and 500 ohm line. 
3.45 ea. Lots of 12, $3.25 ea 


Push Pull Input Transformer, saeee 73, ~‘y to 
push pull 6L6—$!.10 ea. Lots of 12—$1.00 


Midget Universal Output Transformer—push pull 
oe te emu ohm voice coil—O5c ea. 


Tinned Copper Shielding—'% in., 


Rubber Sheathed “Mike” Catto, | 
Conductor 


Ve In., % in. 
$1.50 per 100 ft. 
Dg ~ 


50 . for $25.00 
Moulded Loctal Sockets 1'/2-in. mtg. with metal ring 


$7.00 per 100 
6 ft. A.C. Cords with plug $20.00 per 100 
less Switch—t'/2-in. shaft 


Lots of 100 
$30.00 


2 amp. 
25 ea 


3 ot 
10 Mfd.—300 Volt—Lots of 25—39e ea. 
20 Mfd.—25 Volt—Lots of 25—39e ea. 
Standard Brands, Tubular By-Pass Condensers 
-002- .005-.006-600 Volt .... 


001 - -003- 
-025- ee -600 Volt Volume Controls, 
250,000 ohm. 


$ 
4 Mfd. T.L.A. Oil Condenser, _verew pate, 
Upright aluminum can, 1% in. x 3% 
list, replaces 8 mfd. 600 Vo. electrolytic. 
Carton of 40 
FINEST QUALITY MIDGET MICAS: 
-001-.0001 -005-.00005 
“002-.00025 °006-.0005 + $5.00 per 100 
Astatic Low Pressure, curved arm, erystal ~ 4 


10 Watt Large Universal : ee 35 ea. 
Lets of 10—$!.2i 


Single “— Midget var ape 50L6, 6V6, 6F6, 
ete.—55e e: 


50 Mill Filter Choke 300 ohm—65c ea. Lots of 10 
—60¢ ea 


250 ft. Coil Underwriter Approved Zip Cord—$4.75 
per coil. 


Turner Juke Box Type Crystal Seeregnane with 100 
ft. shielded mike cable—$9.95 e 

Transmitting type variable Condensers, Dual Double 
Spaced 110 Mfd. per sect'on $1.00 ea 

Dual Double Spaced 170 Mfd. per , ogren S. $1.00 ea. 


75 Mill Filter Choke 250 ohm—®95e ea. Lots of 10 
—B85¢ ea. 


DYNAMIC AND P.M. SPEAKERS 

4-In. 450-Ohm Dynamic—Packed 30 to baad 
-75 ea. 

4-in. 2500-Ohm Dynamio—Packed 30 to ee te 
-75 ea. 

4-in. P.M. Heavy Slug—Packed 30 to en} 
70 ea. 

5-in. P.M. Heavy Slug—Packed 30 to oe, 
75 ea. 
6-in. P.M. Heavy Slug—Packed 30 to Carton— 
$2.25 ea 


gy ELECTROLYTIC CONDENSERS 

50 Volt—Lots of 25—2ic ea. 

25 Mid. 50 Volt—Lots of 25—24c ea. 

50 Mfd. 50 Volt—Lots of 25—28c¢ ea. 

16 Mfd. - Volt—Lots of 25—25c ea. 
Mid. 150 9e 
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with Sapphire Stylus eee Needle, has cart 

ridge which replaces LP6-LP P23. 

$3.75 ea; Lots of 10—$33.50 

Standard Low Pressure Crystal Pickup. 

$2.50 ea; Lots of 10—$22.50 

Signal Corps Dual Headsets—8000 ohms — im- 

pedance, with 2 rubber ear cushions, cord and phone 

plug, individually boxed, $12.50 list, net $2.25 ea, 

lots of 12, $25. 

456 K.C. Antenna, Oscillator and R.F. Coils, 25¢ ea. 

= K.C. 1.F. Coils Input & Output. medium size 
$45.00 per 100 asst. 

ne Volt ohm meter Model 663—$49.50 with 

carrying case & leads. 

Universal 4-Prong Electronic Vibrator... 

6-Prong Synchronous Mallory Vibrator... 


-$1.75 ca. 
$1.75 ea. 
Kit of 50 assorted Bakelite Knobs for '/4-in. shaft, 
with set screws $2.50 per kit 
Midget Ceramic Trimmers—3-30 mmf., $6.00 per 100 
Western Electrio—0-200 Microammeter—3 in bake- 
lite case. $4.25 ea. 
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Single Gang Dual Spaced 440 Mid 
Single Bearing Midget Condenser 14 plate—I00 Mtd. 
ic ea. 


Midget Open Circuit Jack—Lots of 10—$1.50 
Midget Closed Circuit Jack—Lots of 10—$2.00 
Midget Double Circuit Jack—Lots of 10—$2.00 


SIGNAL CQRPS JACKS 
Signal Corps Jacks, fits all standard plugs. 
Open circuit, Mallory type SC-I coulatess of 
Signal Corps Jack #JK 34A Y per 100 
sido, 00 per 1000 


insulated Banana Tip Jacks, red or black 
$8.50 per 100 
pam Ganene Plugs, solderiess, — os ~%, 
00 per | 
&. 00 per 100 


Sterling #44 Pocket Volt-Amp meter with carrying 
case—$1.00 ea 


lack 
Standard Barrel Type ‘Phone Plug. . 


Pateh Cord 4 ft. with 2 P.L. 55 Plugs—49e¢ ea 








Your Victrolas jewel-point pickup 


floats like a feather on water— 


Instead of an ordinary, rigidly mounted 
needle, your Victrola radio-phono- 
graph has a moving sapphire playing 
tip that fairly floats over the record. 

It follows the groove with effortless 
ease, achieves new clarity of tone, adds 
longer life to records, and acts as a 
filter against surface noise. 

Such a feather touch reduces “needle 
chatter,” gives you all the rich warm 
flow of the pure music . . . the highest 
tones, the lowest tones, the overtones. 
Truly, your Victrola’s jewel-point pick- 
up brings you the ultimate in recorded 
music pleasure, 


*Victrola T.M. Reg. i. S. Pat, Off, 


498 


This pickup was perfected at RCA 
Laboratories—a world center of radio 
and electronic research—where RCA 
products are kept at the top of the field. 

And when you buy an RCA Victor 
radio, television receiver, Victrola, or 
even an RCA radio tube replacement, 
RCA Laboratories is your assurance 
that ygu are getting one of the finest 
products of its kind that science has 
yet achieved. 


Radio Corporation of America, RCA Building, 
Radio City, New York 20 .. . Listen to The 
RCA Victor Show, Sundays, 4:30 P. M., East- 
ern Daylight Time, over the NBC Network. 


New Victrola radio-phonograph, with 
Chippendale-style cabinet, priced at 
approximately $275. “Rollout” record 
changer handling twelve 10-inch, or 
ten 12-inch records. Permanent jewel- 
point pickup—no needles. American 
and foreign radio reception. An out- 
standing radio-phonograph combina- 
tion—thanks to research at RCA 
Laboratories. 


RADIO CORPORATION of AMERICA 
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1} FLUORESCENT LAMP CY 


FIG. A 





SS ee és 
lif. 
- F-37/ LINE 


nl 


—__] AUXILIARY [_ a 


af 


| 


TO FRAME|OF LAMP 


EASILY INSTALLED — HIGHLY EFFECTIVE 


The most serious radio interference from fluo- 
rescent lamps is that which is conducted down 
the power line to receivers at remote points. 
Such interference cannot be avoided merely by 
placing the lamp at a safe distance from the radio 
antenna circuit. Nor can it be avoided by using 
shielded lead-in wire, as in cases where inter- 
ference is caused, either by direct radiation from 
the lamp bulb itself or by radiation to the radio 
antenna circuit from the electric supply lines. 


Yetinterference conducted down the power line 
to remote receivers should, and CAN, be reduced. 


The really effective method is to connect 
Sprague IF-37 Filters directly to each fixture as 
indicated in the above diagram. These filters are 


for your copy of the new Sprague 
Catalog No. C-306. It's the first 
Sprague Catalog in five years de- 
voted to civilian radio service. In 
it you'll find new capacitor types 
and outstanding resistor improve- 
ments. Write for your new catalog 
today! 


specifically designed for fluorescent lamp inter- 
ference suppression. They are recommended for 
single lamp fixtures, connected as shown in figure 
“A”. One filter is required for each auxiliary. 


Type IF-37 Filters are EASY to install. Inex- 
pensive, too—only $1.11 each, net. 





- RADIO DEALERS! 
MOVE INTERFERENCE IN 


YOur OWN STORE, 
The use of Type IR. 
Store wil] help you se 
better demonstratio 
Perfect, but if your 


37 Filters in your own 
Il more radios through 
2. Your sets May be 
— fluorescen; lamps 
*Ption your customers 
dio is at faule, 


Don't let noise Soil 
YOUr sales 
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NOMOGRAPH 
CONSTRUCTION 
(Continued from page 690) 








he frequency in cycles is then equal to 
000 times 
1 


V Lc 


microhenrys and microfarads. 


On the nomogram, inductance and | 
acitance run in opposite direction | 


he frequency scale, since the greater 
s product of the two, the smaller is 
number of cycles per second. The 
product” scale will differ from those 
eviously drawn. Though it is in the 


enter, it will have the same number of | 


weles as the “factor” scales. This is 
seause we are using the square roots 
the factors. (If Fig. 2, in the June 
sue, were to represent the product of 
he square roots of numbers from 1 to 
0 it would be necessary only to num- 
ber the three scales identically.) Then a 
dine drawn through any two numbers 
on the outside scales would show on the 
tenter one the product of their square 
roots. (A line through 9 and 4 would 
cut the center line at 6, the product of 
their square roots, 3 and 2.) 

For most work where lumped con- 
stants are used, it is seldom necessary 
bt calculate circuits with inductances of 
Mess than 10 microhenrys or capacities 

ith these quantities for a base for 

e two outside scales, we have a top 

1,000 microhenrys or micromicro- 
Marads. (See Nomogram D, on opposite 
page.) 
| It is a simple matter to calculate 


talibration points on the center scale by | 


ur equation, 
159,000 


Vv ‘Luh Cuf 


10 wh and 10 pyf (.00001 uf) are the | 


bases of the two outside scales. 10 uh X 
0001 uf — .0001. The square root of 
this is .01, which divided into 159,000 
'gives us 15,900,000 cycles, or 15,900 ke. 
| Making the same calculations at the 100 
Points (100 wh X .0001 uf) and at the 


stop of the scale give us 1,590 ke and | 
159 ke respectively. From these we can | 
obtain—with the help of 2-cycle paper— | 
acomplete calibration from 169 to 15,000 | 


ke. Thus the finished chart (Nomogram 
D) will serve for practically all i.f., 


Standard broadcasting and international | 


shortwave broadcasting frequencies. 
By clipping the top of our scales at 


500 ke and increasing them proportion- | 


ately at the bottom, the nomogram could 
be made to cover all frequencies from 
the broadcast band to 50 megacycles. 
is is done by starting out with three- 
ptycle paper, then cutting the finished 
thart down to whatever size is neces- 
)Sary for mounting, publication or other 
a purposes. 
© More complex charts may be con- 
structed. A common one has four ele- 
ments (A x B X C=D.) The straight 


(Continued on page 719) 
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Mess than 10 wuf. Using two-cycle paper | 





URNER | 


I floye (auc 


meets every requirement 


for a RUGGED 
ALL-PURPOSE MICROPHONE 


Packed with power to spare — 
built to take rough handling and 
bad climate conditions — engi- 
neered for smooth response to both 
music and voice pickups, the 
Turner Model 33 is an all-around 
microphone for recording, P.A., 
call system, studio, and amateur 
work. A professional unit for pro- 
fessional results. Ask your distrib- 


utor or write. 


Free Turner Catalog 
Write for your copy 


TH TURNER company 


902 17th Street, N.E. 
Cedar Rapids, lowa 


LOOK at these 


Performance Features 


33X Crystal 
VMoisture-sealed crystal. 
90° tilting head. 
Wind and blast-proofed. 


Barometric compensator. 


Level -52DB. 


a 

e 

7 

o 

e@ Chrome finished case. 
a 

@ Range 30-10,000 cycles. 
. 


Removable cable set. 


33D Dynamic 

Heavy duty dynamic 
cartridge. 

90° tilting head. 
Wind and blast-proofed. 
Chrome finished case. 
Level -54DB. 
Range 410-10,000 cycles. 
Removable cable set. 


Choice of impedances. 


Licensed under U.S. Patents of the American Telephone & Telegraph Company, and Western 


Electric Company, Incorporated. 


Crystals licensed under patents of the Brush Development Company 
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BATTERY RECORD PLAYER 


I was able to convert my battery- 
powered radio into a portable record 
player with minor changes in the ex- 
isting circuit. 

No changes were made in ‘the circuit 
except to open it at points X and Y. The 






(VALUE OF R 
DEPENDS UPON 
PICKUP USED) 


OUTPUT LF. 
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arms of a d.p.s.t. switch are inserted 
at these points. This switch is a Mal- 
lory No. 7, or equivalent, attachable to 
the volume control. By turning the vol- 
ume control to the extreme left position 
the filament voltage of the r.f. section 
of the receiver is removed, and the set 
functions as an audio amplifier, saving 
battery power. 

Normal radio action is restored by 
turning the volume control to the right, 
permitting the filament voltage to reach 
the r.f. stages and grounding one end 
of the volume control. The delay due to 
r.f. tube filament heating is negligible. 
J. W. TWILLEY 
Manitoba, Canada 


(Presumably Mr. Twilley inserted the 
phono pickup at the ground end of the 
250,000 ohm volume control to prevent 
” capacitive effects when the radio is be- 
ing used. If the record player is not 
equipped with its own volume control, 
the phono input may be made to the 
other end of the receiver volume con- 
trol and switch X omitted. The receiv- 
er volume control is then operative on 
radio or phonograph.—£ditor) 
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A NEAT PHONO AMPLIFIER 


Here is the circuit of a neat phono 
amplifier that can be constructed easily 


SSO 


SS 


N 





with parts salvaged from an old broad-_ 


cast receiver using 2.5-volt tubes. (Low- 
er left corner.) 

The input stage uses a 57-tube resist- 
ance coupled to a 56 driver. The driver 
is transformer coupled to the push-pull 
45 output tubes. 

Self-bias for the 45’s is obtained by 





Rapio-Crart welcomes new and orig- 
inal radio or electronic circuits. Hook- 
ups which show no advance on or 
advantages over previously published 
circuits are not interesting to us. Send 
in your latest hook-ups—Rap1o-CraFt 
will extend a one-year subscription 
for each one accepted. Pencil diagrams 
—with short descriptions of the cir- 
cuit—will be acceptable, but must be 
clearly drawn on a good-sized sheet. 











inserting a 750-ohm wire-wound resistor 
between the center-tap of the filament 
winding and ground. The hum level is 
kept low by a grounded center-tapped 
resistor (hum-dinger) across the 56 and 
57 heaters. 

JOSEPH SWARTZ, 

Toronto, Canada 


A.C.-D.C. POWER PACK 


A diagram of a hum-free A and B 
voltage supply for portable radios is 
shown. A 117Z6 has its plates connected 


S||7Z6 ==200a/10H + O5A 




















$750 30 BO, At+7V. 
Ske Tio Ff Az 

200 /10H 
70 _| Aan --_78o 7 
“oa Rl e30n720de B+67.5V. 
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in parallel and each of its cathodes 
works into a separate filter network. 
One cathode is used as a source of A 


Left—A neat phono- 
graph amplifier cir- 
cuit. Below—A novel 
phase inversion rig. 


VM. 


NEER SRE 
A KK 


voltage and may be adjusted by vary. 
ing R2. The No. 1 cathode supplies the 
high voltage, which is varied by Rl, 
By supplying the correct heater volt. 
age to the tube, it is possible to use 4 
50Y6, 25Z6, 25Z5 or other rectifier tube 
in the circuit with excellent results. 
LEHMAN M. HAuvcrEr 
Fort Monroe, Va. 
(Note that the “A” supply should be 
used only with series-connected tubes 
drawing not more than 50 ma.—Editor) 


NOVEL PHASE INVERTER 

This circuit has been used with very 
good results. It is an impedance 
coupled phase inverter with inductive 
feedback and bass compensation. 

Two 6J5’s are used to complete the 
inversion process. V1 is connected ina 
conventional amplifier circuit. A _ .065- 
coupling condenser couples the signal 
voltage to the grid of V3. The grid re. 
turns of V3 and V4 are made through 
the center-tapped secondary of an inter- 
stage transformer and a 100,000-ohm 
resistor. The grid of V2 is returned to 
ground through the same resistor. The 
voltage applied to the grid of V2 is 
proportional to and in phase with the 
voltage on the grid of V3. Resistance- 
impedance coupling supplies the signal 
voltage to the grid of V4. This is equal 
to the voltage on the grid of V3 but 180 
degrees out of phase. 

The voltage induced in the primary 
of the transformer is applied to the 
plate of the 6R7 in a degenerative feed- 
back loop. 









RaouL M. FRANCO 

Alexandria, Egypt 
(The presence of V2 is not quite clear, 
as voltage in the correct phase relation 
would be supplied to V4 by the end of 
the transformer secondary if the center 
tap were simply grounded. This method 
of voltage inversion is well known to 
servicemen who have used it to keep sets 
in operation where a transformer pri- 

mary is burned out and irreplaceable. 
Feedback by means of the primary 
would apparently not be affécted by the 
proposed abandonment of one of the 


6J5’s. Experimenters would do well to 
try both circuits and compare results. 
—Editor) 
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INSIDE THE HANDIE-TALKIE 
(Continued from page 684) 











the antenna, antenna loading coil and a | 
.006-uf fixed mica condenser, as shown 
in Fig. 1. The plate circuit of this | 
stage is loaded by a permeability-tuned | 
coil and is capacity-coupled to the sig- 

nal grid of the 1R5. 

Crystal control of the receiver oscil- 
lator frequency is maintained by con- 
necting a quartz crystal between the | 
No. 1 grid and screen grids of the 1R5. 
Excessive oscillator voltage on the 
signal grid is reduced by a 17-nyf 
ceramic condenser connected between 
the signal and oscillator grids. This 
condenser neutralizes a portion of the 
oscillator frequency voltage by return- 
ing it to the oscillator grid out of phase 
with the internally coupled voltage. 

The 1T4 and 1S5 are connected in 
the standard i.f. and second detector 
circuits common to most battery receiv- 
ers. Midget if. transformers are used 
throughout. The secondary winding of 
the input transformer is loaded with a 
1-megohm resistor to broaden the i.f. 
tuning. 

Impedance coupling is used in the 
output circuit to prevent plate current 
from flowing through the earphone. 

When the set is in operation, it is 
a receiver unless the “press-to-talk” 
button is depressed. A diagram of the 
complete set is shown in Fig. 2. All 
switches are in the “receive” position. 


THE TRANSMITTER CIRCUIT 

When the set is used as a transmitter, 
switching converts the r.f. amplifier and 
oscillator-mixer portions of the receiver 
to a master oscillator-power amplifier 
transmitting circuit. The first a.f. and 
power amplifiers of the receiver are 
converted to microphone amplifier and 
modulator for the transmitter. 

While transmitting, the ‘“push-to- 
talk” button must be depressed. The 
circuit of the set is then changed to 
that of the diagram in Fig. 3, and a 
crystal of a frequency 455 ke. lower 
than the receiving crystal is switched 
into the circuit. The output of the oscil- 
lator anode is capacity coupled to the 
grid of the 3S4 r.f. power amplifier. 
The r.f. tank coil is switched into 
the circuit and tuned by a .00014-uf 
variable tuning condenser. This com- 
bination of coil and condenser is called 
a “tank” circuit. The antenna loading 
coil is connected in a pi network tuned 
by the tank tuning condenser and the 
capacity existing between the antenna 
and housing. : 

The dynamic microphone is trans- 
former-coupled to the grid circuit of the 
185. This tube functions as a speech 
amplifier and is resistance-coupled to 
the 3S4 modulator. 

The grid return of the 384 modula- 
tor is tapped into the grid leak circuit 
of the oscillator tube, to provide proper 
operating bias of the modulator. The 
a.f. choke in the plate lead serves as 
the coupling choke for modulation of 
the power amplifier. A portion of the 
af. output of the modulator is applied 
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to the earphone to provide a sidetone 
for monitoring transmission. 

The “push-to-talk” switch is made up 
of 14 sections, which perform the in- 
tricate switching functions which con- 
vert the receiver to a transmitter. Each 
section of the switch has been given a 
letter to simplify a study of the dia- 
grams, In Fig. 1, all sections of the 
switch are shown in the receive 
sition. All of the switching functions 
are evident from the diagrams. 

Many of the resistors and condensers 
of this set are mounted in small cir- 
cular “cups” that fit around the under- 
side of the tube sockets. Terminal lugs 
are mounted on the rim of the “cups” 
so that the parts may be connected to 
the external circuits. Later models aban- 
doned the cup system and used straight 
terminal strips, as shown in the photo 
on page 684, 

The transmitter is easy to adjust. A 
crystal and plug-in coil for the desired 
frequency are plugged into the unit and 
the antenna fully extended. The “push- 
to-talk” switch is held down and the 
r.f. amplifier tank condenser adjusted 
to give minimum amplifier plate current. 
The plate current is metered by remov- 
ing a jumper located at the lower end 
of the chassis. 

The receiver is tuned by inserting 
coil and crystal combinations for the 
desired frequency. The receiver oscilla- 
tor crystal is ground to a frequency 
455 ke higher than the transmitter op- 
erating frequency. The receiver is then 
aligned by conventional methods. 

(Continued on page 723) 
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PROTRACTOR DIAL 

When in need of a precision dial, why 
not try a protractor? Its divisions are 
accurately spaced and make a neat ap- 
pearance, as may be seen in the photo. 

The metal types are usable where the 
readings are referred to a graph or 
chart for interpolation. When it is de- 
sirable to have a direct-reading dial, a 
celluloid protractor is most useful. 


paper backing with the necessary mark- 
ings and notations is placed behind the 
transparent dial so that the calibrations 
may be seen at a glance. A knob with a 
transparent hairline pointer increases 
the accuracy of the dial readings. 
Three small screws or rivets may be 
used to fasten the dial to the panel. 
HAROLD PALLATZ, 
Brooklyn, N. Y. 


CODED TEST PRODS 

I have found that it is possible to 
make test prods from auto inner tube 
valve stems and caps. 

The valve stem is cut off close to the 
tube and the needle removed. A nail or 
long tack is driven through the valve 
cap with a small portion of its head 
protruding. A piece of insulated wire is 
passed through the stem and wrapped 
around the head of the nail. The cap is 
then screwed on the stem. 

NAIL’ 


GVALVECAP ’ VALVE AND VALVE TUBE. 


WRAP BARE END & WIRE TIGHTLY AROUND NAIL. 
DESIRED LENGTH OF WIRE“ 


By selecting valve stems from red 
and black tubes, I have a pair of shock- 
proof, color-coded, solderless test prods. 

A. C. FROHNOPFEL, 
Bartlett, Texas 


FADED TUBE NUMBERS 


The tube type number is often 
printed on the side of the glass type 
tubes and through frequent handling, 
the number soon becomes unreadable. 

I overcome the handicap by dipping 
the glass portion of the tube in ammonia 
and allowing it to dry. The numbers 
then stand out clearly. Powdered 
ammonia may also be used by spreading 
it on the surface of the tube and then 
dipping into warm water and allowing 
it to dry. 

JOHN B. ROLLs, 
‘Verdun, Quebec. 


BUZZ CURE 


After replacing a power transformer 
in a console type receiver, I noticed a 
buzzing sound that was audible above 
the signal when the volume was turned 
low. 

Wedging the coils on the transformer 
core was tried without success. I found 
that thin service cement applied to the 





Rapio-Crart wants original kinks from 
its readers, and will award a seven- 
month subscription for each one pub- 
lished. To be accepted, ideas must be 
new and useful. Send your pet short- 
cut or new idea in today! 











edges of the windings and the core 

laminations produced a positive cure. 
CLAUDE M. PReEw, 
New London, N. H. 


VOLUME CONTROL REPAIR 


Here is one of my favorite “kinks” 
for repairing noisy volume controls. It 
is unnecessary to remove the control 
from its circuit. 


“c WASHER 


Remove the chassis from the cabinet 
and place a small hairpin between the 
“C” washer and the threaded bushing. 
A few twists on the hairpin with a pair 
of pliers will hold the pin in place. This 
will make a tighter fit between the ro- 
tating arm and the carbon strip. 

SAUL KIRSHNER, 
Montreal, Canada 


TUBE SUBSTITUTION 


In servicing a receiver recently, I ac- 
cidentally put a 6K7 into a 6F5 socket. 
To my surprise, I found the reception 
just as good as with the original tube. 
The plate and suppressor were left 
floating with no voltage on them. Later 
I checked this idea on other sets with 
the same results. This scheme may well 
be used for emergency tube replace- 
ments. 

LAWRENCE MOSEMAN, 
Hibbing, Minn. 


(Before trying this method of tube 
substitution, it is wise to check the un- 
derside of the socket to make sure that 
the unused socket holes are not used as 
tie-points for high-voltage leads.— 
Editor) 
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HANDY IRON REST 

While this kink is not an original one, 
I find it helpful. When a hot soldering 
iron is left on the work bench, appliance 
wires are constantly coming in contact 
with its hot surface and becoming 
burned. 

This inconvenience may be overcome 
by taking an old tube shield and 
screwing it just below the surface of the 
work bench. This makes a handy rest 
for the iron and it can be reached 
easily when needed. 

A. K. MEMon, 


Karachi, India 


SAFETY IRON 

To prevent charring wires and con- 
densers while soldering in close quar- 
ters, take a piece of thin asbestos cloth 
and wrap it around the lower part of 
the body and tip of the soldering iron. 
About three-quarters of an inch of the 
copper is left exposed. The asbestos is 
bound to the iron with fine wire. 


Wo. A. PLEEs, 
Whitehall, Michigan 


CORDLESS IRON 

The accompanying photograph shows 
the method that I use to prevent hav- 
ing a long trailing cord on the end of 
my soldering iron. 

The handle of a heavy rubber male 
plug is fitted in the handle of the iron. 
The line wires are attached to the 
prongs of the plug. The iron may then 
be plugged into any convenient socket 

I have mounted a heavy-duty recepta 
cle in the top of a small metal box and 
fixed it firmly to the top of the work 
bench. The iron remains upright and 
takes up very little space on the bench. 


I find that the iron heats more rapidly 
when it is held in this position. 
JAMES L. LANTERMAN, 
Snyder, Oklahoma 
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430 MC WITH A 6F4 
(Continued from page 688) 











soldered directly to ends of the U. The 
other coupling method consists of a 
wire hairpin through two holes drilled 
in the outer cylinder (but insulated 
from it). As this hairpin is drawn out- 
ward the coupling decreases. Which- 


ever coupling is used, it should be de- 
signed so that it will not interfere with | 
the sliding assembly as it is moved up 


_ toward the top. 
The simplest antenna is the half-wave 


dipole consisting of two portions, each | 


about 6% inches long. Low-impedance 
twin lead (75 ohms) may be used to 


couple the antenna to the oscillator. For | 
length | 
should be made variable. A good method | 
is to make it of aluminum or brass with | 
one piece of tubing sliding within an- | 
other, until the correct total length is | 


best efficiency, the antenna 


found. Since the power output is not 
great enough to light a bulb noticeably, 
the condition of optimum loading is 
determined by the plate milliammeter. 
The meter reads maximum permitted 
current when the coupling and loading 
are correct. 


TO R.F. OSC, 


Fig. 5—Tone modulator and monitor circuit. 


To carry on experiments this oscilla- 
tor was used in conjunction with an 
audio tone modulation provided by a 
76 oscillator. A PM speaker with push- 
pull transformer is the Hartley oscilla- 
tor coil and monitor in one. The second- 
ary connects to the voice coil. This gives 
a high-pitched note which can be moni- 
tored as it modulates the r.f. oscillator, 
(Fig. 5). 


POWER 
INPUT 














Fig. 6—The power supply and filter system. 

The power supply and filter system 
(Fig. 6) is conventional. The transfor- 
mer output is approximately 150 volts 


under the load of both oscillator tubes | 


(approximately 25 ma) because of the 
choke input used. Since this is equal to 
the maximum plate voltage on the 
acorn 6F4 it is not necessary to reduce 
it in any way. The filter system pro- 
vides adequately pure direct current to 
both tubes. 

In modulating the r.f., it will be 
found that excessive audio input broad- 

(Continued on page 724) 
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CONVERSION OF ARMY RADAR OSCILLOSCOPE 


? Recently I purchased one of the 
BC-412-A oscilloscopes. This “scope” 
was used by the Army in radar installa- 
tions. I would like a diagram showing 
the changes necessary to convert this 
“scope” so that it may be used for radio 
servicing.—(Many Readers). 

A. A diagram is shown that will en- 
able you to convert the oscilloscope for 
radio servicing. The 6L6 pulse and 
sweep generators and the 6SJ7 spread 
amplifier are discarded and an 884 gas 
triode oscillator sweep circuit is added 
to the circuit. Two controls have been 
added which permit the operator to 


6AC7ve RT. AMP, 


60~, 
SYNC.SELECTOR SW. 
7 
K 


ee: = 


20K/2W 


NOTES:- 
VALUE OF CONDENSERS 
TAPPED BY 0.P.8 P. SW., 
FOLLOW: 
| -1./600V. 


6 ~ .0006 MICA 
7 = 000125 MICA 


O.F.= OIL FILLED 


make coarse and vernier adjustments 
on the sweep frequency. Input jacks for 
external synchronizing voltages and for 
the horizontal and vertical amplifiers 
are used for external coupling to the 
“scope”. 

The parallel vertical amplifier is con- 
verted to push-pull for better perform- 
ance. The vertical sensitivity is approx- 
imately .045 volts per inch and the hori- 
zontal amplifier has been altered to in- 
crease the gain to 0.3 volts per inch. 

All leads in the input circuits of the 
horizontal and vertical amplifiers should 
be well shielded. The long leads should 


884 sweer cen. rs 6SJ7sweer ame. 


100K A5W 
COARSE FREQ. 


8MEG/5 W 
8/600V,,0.F, 
Ww ~ 


x 
ALL FILS 
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3 
450v * 


(2) 6L6 vert.ame 


+<25/400V— 


5 T4 rectirier 
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have the shields grounded at several 
points. Hum and microphonics in the 
vertical amplifier may be caused by a 
defective 6AC7. 

Extremely high voltages are used in 
some parts of the ’scope circuit and all 
precautions should be taken to avoid 
bodily contact with these circuits as 
this will result in DEATH or SERIOUS 
INJURY. When working on the unit, 
all high-voltage condensers should be 
discharged each time that the power is 
turned off. A well-insulated metal screw 
driver may be used to short the termi- 
nals of each of the condensers. 


6L6 R. AMP. 6L6. ame, 


A. | 55.0001 SEMEG/SW.t/ » ¢ 200K2 
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NEW FACSIMILE IS FAST 
_ (Continued from page 680) 











giving a check on what is going out 
over the air. The one at the right may 
be patched into various points in the 
transmitting equipment, thus affording 
a means of trouble shooting. 

The scanner used in the Hogan ap- 
paratus is of conventional type. Copy 
wrapped around a revolving drum is 
scanned by an electric eye in terms of 
gradations of shade contained within 
a very narrow horizontal line. 

To accomplish this, the electric eye is 
focussed upon one tiny rectangular spot 
so that during one revolution of the 
drum it scans around the cylinder in 
terms of this tiny spot. By moving the 
electric eye along the drum a distance 
equal to the width of the spot during 
each revolution of the drum, the copy 
is scanned from left to right in a series 
of slightly slanting contiguous lines 
from top to bottom of the page. The 
number of these lines in one inch is 
called the definition of the system. 
In this apparatus, it is in the order of 


100 lines. FRONT VIEW _ HELIX WIRE 





PAPER 
PRINTER BLADE 














TOP VIEW 
HELIX WIRE 

















(L PRINTER BLADE ae 


PAPER 
Front and fop views of a Facsimile printer. 





Meanwhile, at the recorder, a record- 
ing element causes a marking spot of 
the same size to travel across and down 
the recording paper at the same speed 
as the scanning spot. Since these sig- 
nals are broadcast with the speed of 
light, the marking spot controlled by 
the fluctuating facsimile signal current 
produces a facsimile of each tiny area 
in the original at the corresponding 
area of the recording paper. 

Although scanners have been more or 
less alike in all systems, recorders differ 
greatly. Some simply reproduce the 
beam of light on photographic film, 
which is later developed. In others, a 
point moves across a drum on which car- 
bon paper is spread over white recording 
paper. Pressure varies with the modula- 
tion, causing a heavier or lighter deposit 
of carbon on the backing paper. Most 
modern systems are electrical in na- 
ture. Current from the scanning point 
passes through the paper, causing a 
chemical darkening which increases 
with the quantity of current passed. 

The area of the marking spot is de- 
termined by the intersection of a “helix” 
(spiral) wire wound around a cylinder 
on one side of the paper and a strip of 
metal (the printer blade) mounted 

(Continued on page 711) 
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INDIVIDUALLY 


MARKED 


for Quick Identification of 


Resistance and Wattage 


TA ea eed ie 


OH MITE 


Lite Dew | 


COMPOSITION 
RESISTORS 


Not only are these new Little 
Devils tops in performance and 
service ... but you never have 
to guess about the resistance and 
wattage of any unit. Every Little 
Devil is individually marked for 
quick, positive identification in 
your resistor stock or servicing 
kit. In addition all units are color 
coded. Available in Standard 
RMA values from 10 ohms to 22 
megohms, + 10% tolerance. 











NEW RADIO-ELECTRONICS PATENTS 


R.F. INDICATOR 


George E. Colman, Red Baok, N. J. 
Patent No. 2,395,850 

R?: TRANSMITTERS are tuned and modula- 

tion checked conventionally by thermo- 
couples and meters, both of which are rather ex- 
pensive and delicate. This new circuit should be 
of interest to amateurs and others since it en- 
ables a Circuit to be correctly tuned by using 
only an ordinary neon bulb. 


1-5 MEG | 
loov 00025 


A conducting ring is placed around the neon 
bulb and is connected to a pickup device such 
as a small antenna which is introduced into the 
r.f. field. The small variable condenser controls 
the electrostatic excitation to the bulb. One of 
the bulb plates is grounded, and both are con- 
nected across a small condenser which equalizes 
the discharge so that each plate shows approxi- 
mately the same glow. 

An auxiliary d.c. circuit is connected and ad- 
justed so that the neon is only slightly ionized. 
The added r.f. power causes a corresponding in- 
crease of ionization. Relative r.f. magnitude may 





SHIELD (SEE TEXT) 





| be indicated by the variable condenser setting 


necessary to reach a given degree of ionization. 
Typical circuit constants are given in the dia- 
gram. 


ELECTRONIC CHRONOSCOPE 
Carrol R. Nisewanger and Frederick W. Brown, 
Pittsburgh, Pa. 

Patent No. 2,395,902 
HE measurement of very small time intervals 

(of the order of 10 microseconds) is accom- 
plished by this instrument. One practical appli- 
cation is the measurement of rate of detonation. 


Swl 


SW2 I! 


‘ 
In explosive design, for example, it is often nec- 
essary to know the time interval between the 
instantaneous detonation at given points along 
an explosive. 


The circuit uses two thyratron tubes connected 
to a switching tube. The latter tube, a pentode, 
is adjusted as follows. The screen grid is biased 
below cut-off, but an applied positive pulse wilj 
restore the tube to a conducting condition. If 
negative pulse is applied to the control-grid im. 
mediately thereafter, the tube cuts off again. The 
pentode circuit is equivalent to an R-C circuit 
which is closed and then opened. As a result the 
condenser C becomes charged to some value de. 
pending upon the time interval of conduction, A 
meter across C may therefore be calibrated in 
terms of that time interval. 

Closing Sw] starts the interval being measured. 
The voltage drop across Rl transmits a positive 
pulse to the upper thyratron which breaks down. 
The voltage drop across R3 applies a positive 
pulse to the switching tube which begins to con- 
duct and charge the condenser C. The completion 
of the interval is marked by closing Sw2, which 
produces a voltage drop across R2. The resultant 
positive pulse fires the lower thyratron and there 
exists a voltage drop across R4. A negative pulse 
is therefore transmitted to the pentode control 
grid, cutting off the plate current. 

The voltage to which C has been charged is 
measured by a vacuum-tube voltmeter which in- 
cludes the usual balancing-out circuit. This per- 
mits setting the meter G to some reference. point 
before measurement. Voltage across C (and 
therefore time interval) is indicated by a cor- 
responding decrease of meter indication. 

The circuit may be calibrated by closing the 
key switches mechanically at known small time 
intervals. To measure the rate of detonation of 
an explosive, each switch may consist of two 
fine wires placed close together. When the ex- 
plosion reaches a switch, the released ions act 
to close it. With a slight change of circuit it 
is possible to utilize a circuit break to fire each 
thyratron. 


At left, two thyratrons which switch cen- 
ter tube, causing current flow in interval 
between impulses, and charging condenser 

Charge on C, measured by VIVM at 
right, indicates exact time interval. 


—-- 4 


+ 


The circuit is adapted to measure over a wide 
range of values by providing several values of 
resistors in the condenser charging and gal- 
vanometer circuits. 





Available only from Obmite Distributors 


OHMITE MANUFACTURING COMPANY 
4894 Flournoy St., Chicago 44, U. S. A. 





Type Size 
Length Diam. 


Resistance |Maximum| Lis! 
Range Volts Price 


10 Ohms 
to 
22 Meg. 
10 Ohms 
to 





%” =a" 500 | 13¢ 





Yo" Ay” 17¢ 


22 Meg. 
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Suggested by 
3ill Wortman, 
Oakley, Il. 


OHMITE 


RHEOSTATS » RESISTORS » TAP SWITCHES 


"I'm trying to tune in another station!" 
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TECHNOTES 


..»» SPEAKER REPAIRS 
When a speaker cone is warped so 
that it will move freely in only one di- 
rection, it may be repaired by springing 
it back in the correct position and 
blocking with wadded paper, felt or a 
small weight. While the cone is blocked 
in this position, the corrugated rim of 
the cone is wet with water and then 
allowed to dry in this position. The 
cone will retain this position when 
dry and will be free from scraping. 
HuUBERT WATKINS, 
Gulfport, Miss. 


.... BATTERY POWERED RADIOS 

Operating voltages of 1%-volt oscil- 
lator tubes used in many sets is very 
critical and cannot be determined with 
a tube tester. 

To prevent unwarranted complaints 
soon after a set has been serviced, the 
minimum effective filament operating 
voltage should be determined. This is 
done by making up a separate extension 
cable for the A-plus line. A 10-ohm rheo- 
stat is inserted in the lead and the re- 
sistance increased until the tube ceases 
to oscillate. If it refuses to oscillate 
at any voltage below 1.1, it should be 
replaced, as it will not get all of the 
usable power out of a set of batteries. 

In making this test, a good voltmeter 
should be connected directly across the 
filament terminals at the tube socket. 
A high-resistance or vacuum-tube volt- 
meter connected to the stator of the 
oscillator tuning condenser will indicate 
the instant that oscillator fails. 

GERALD EVANS, 
Ola, Arkansas 


.... ZENITH 8S6l! 

Sharp crackling noises while tuning 
this model may be caused by corroded 
contacts on the tuning condenser gang. 
Clean all bearings, fly-wheel, counter 
shaft and tuning condensers by apply- 
ing carbon tetrachloride with an art 
brush. The bearings are then lubricated 
with a light film of machine oil. 

CLAUDE M. PREw, 
New London, N. H. 


| DELIVERY FROM STOCK 


Aerovox Can Type Condensers: 

GLS 450 V. 8 mfd., net $0.89; GL 450 
V., 8 mfd., $0.89; 2GL 450 V. 88 mfd., 
$1.33; GL475 V. 8 mfd. $122; GL 450 
V., 12 mfd., $1.16; GL 450 V. 20 mfd., 
$1.43; PRV 450 V., 10 mfd., $0.95; 
PRV 450 V., 40 mfd., $1.81; GL 600, 
8 mid., $2.16. 


NO SURPLUS — ALL FRESH STOCK 

CINAUDAGRAPH SPEAKERS 
2 In. P.M., 2ZMP, $1.55 
3 In. P.M., 30 MP, $2.32 
10In. P.M., PM 10-12, peak watts 16, $8.79 
12In. P.M., PM 12-13, peak watts 18, $9.84 
12In. P.M.,PM 12-16, peak watts 21,$15.83 
St. Clair Vacuum Tube V.O.M., $49.95 
Silver Vomax, $59.85 
Hickok No. 203, Electronic Volt Ohm 

Capacity Milliammeter, $79.80 
Simpson No. 260 V.O.M., $33.25 


RADIO EQUIPMENT CO. 
377 East Matn St. Lextncton 34, Ky. 
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ELECTRONICS 


: = - > 


THIS NEW WORLD OF ELECTRONICS promises excit- 
ing opportunities for employment in new applications of 
new electronic developments. FM broadcasting, micro- 
wave relay systems, television, mobile communication 
systems for railroads, automobiles, busses and trucks— 
these are only a few of the post-war possibilities for new 
oer BRAND NEW JOBS IN BRAND NEW 


ARE YOU QUALIFIED FOR THESE NEW JOBS? That 
is the first question you will face. Practical experience is 
only a partial answer—the field has plenty of such men. 
Practical experience PLUS technical training is the best 
answer—the answer that will bring that better job and 
more pay. 


YOUR FIRST STEP TOWARD THAT BETTER JOB in 
this New World of Electronics is your resolution to acquire 
a sound basic knowledge of the technical side of radio- 
electronics. Add this knowledge to your practical experi- 
ence and place yourself ABOVE the competition of the 
“average” radioman. Cleveland Institute courses of super- 
vised home study training are planned to do just that job. 


LET CLEVELAND INSTITUTE TAKE OVER YOUR 
PERSONAL UP-GRADING PROBLEM. Qualified, com- 
petent instructors, ample, personalized instructional aids, 
orderly, progressively arranged study assignments in rec- 
ognized, approved technica] texts—these are only a few of 
the many superior advantages of Cleveland Institute's plan 
of personalized spare-time home study training for pro- 
fessional self-improvement. 


Write today for 
descriptive 

. “THIS 

NEW WORLD OF 
ELECTRONICS 
HOLDS OPPOR- 
TUNITY FOR 
YOU.” No obliga- 
tion—no salesmen. 


J Approved for Veteran Training 
under the G.1. Bill of Rights. 





CLEVELAND INSTITUTE of 


Nitson Rapio Scuoot, F 


RC-7 TERMINAL TOWER - - - - - 





CLEVELAND INSTITUTE of RADIO ELECTRONICS 


RC-7 Terminal Tower, Cleveland 13, Ohio 


Gentlemen: Please send information about your home 
study courses in Radio-Electronics. 








| 
| 


- ++ Use Cleveland Institute 
home study courses for pro- | 
fessional self-improvement. z | 


CLEVELAND INSTITUTE STUDY 
COURSES COVER THE FIELD OF 
RADIO-ELECTRONICS — TELE- 
VISION, ULTRA-HIGH FREQUENCY 
TECHNIQUES, AM and FM BROAD- 
CASTING, COMMUNICATION ENGI- 
NEERING—from simple treatment of 
fundamentals, through preparation for 
FCC commercial radio operators’ license 
examinations, up to and including com- 
plete high-level quantitative treatment 
of advanced radio electronics and com- 
munication engineering. 


Aye, lad, CIRE \ 
is a grand z 
school! 








Cleveland 
Institute 
of 
Radio 
Electronics 


Choose the course best suited to your 
needs, and start with the section you are 
qualified to enter. You pay for only the 
section or sections you need. Use the 
“Pay-as-you-go plan” patterned after 
ethical, educational practice. These fea- 
tures are unique with Cleveland Insti- 
tute, and represent the best in the mod- 
ern, post-war concept ef home study 
training. 

Many Cleveland Institute students of 
advanced engineering courses today are 
broadcast chief engineers. Graduates of 
Cleveland Institute courses are eligible 
for the top jobs in radio-electronics. 


RADIO ELECTRONICS 


Contractors to the Canadian Broadcasting Corporation. 


Successors to 


founded 1939 


SmitH Practicat Rapio Institute, Founded 1934 


CLEVELAND, 13, OHIO 
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CAPACITORS 


@ For those tight spots calling for heavy- 
duty capacitors, you can always count on 
Aerovox Type-89 oil-impregnated oil- 
filled tubulars. They are especially ideal 
for use in vibrator applications; coupling 
and by-pass functions in transmitters; 
high-voltage amplifiers; in r.f. by-pass 
circuits; interference eliminators for 
motors and generators; and in test equip- 
ment. Briefly: 


AEROVOX TYPE - 89 


con- 
; sealed metal-can : 
eae -_ —_ against +4 leak: 
= re moisture penetrati 
is insulated, oF not connected 
th the capacitor section. 
and outer 


ter mounting strep 
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1000 
Choice of P° 


da 2000 volt 
In 400,  » an ae 
. ratings- 
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capacity 2 : a 
gizes from Y_ x 17/16 to 11/ 


23/16". 


@ Ask Our Jobber... 


When you require such heavy-duty ultra-compact 
oil capacitors, just ask your Aerovox jobber for 
Type-89. Ask for latest catalog containing list- 
ings. Or write us direct. 


A EROVOX 


PET ETH ES 











Available Radio-Electronic Literature 


Manufacturers’ bulletins, catalogs and periodicals. 
A SERVICE FOR RADIO-CRAFT READERS: In order to save your time, 


postage and incidental work in writing a number of letters to different 
manufacturers to secure the various bulletins offered, proceed as follows: 


On your letterhead (do not use postcards) ask us to send you the litera- 
ture which you designate. It is only necessary to give us the numbers. We 
will then send your request directly to the manufacturers, 


who in turn 








will send their bulletins or other literature directly to you. 








237—SOUND EQUIPMENT 

A catalog of sound equipment and 
associated equipment published by Con- 
cord Radio Corp. Includes public ad- 
dress equipment of all sizes as well as 
intercommunicators. Such sound acces- 
sories as recorders, microphones, speak- 
ers and cable are listed.—Gratis 


238—ELECTRONIC EQUIPMENT 

A 36-page illustrated catalog issued 
by Walker-Jimieson, Inc. Of particu- 
lar interest to the manufacturer and 
serviceman. It includes industrial X-ray 
machines as well as servicing and shop 
equipment.—Gratis 


239 MEASURING EQUIPMENT 

Leeds and Northrup Company issues 
a 36-page catalog of precision labora- 
tory equipment for d.c. measurements. 
This catalog is well illustrated and 
describes each item.—Gratis 





240—INSTRUMENT CATALOG 
Metropolitan Electronic and Instru. 
ment Co. has issued a catalog of popu. 
lar servicing equipment. It contains jj). 
lustrations and specifications of 
struments that are listed —Gratis 


241—MICA CAPACITORS 

A well-illustrated catalog of mica 
condensers issued by Sangamo Electric 
Company. It includes a wide range of 
mica condensers for radio, electronic 
and industrial applications.—Gratis 


ll in. 


2483—INSULATING MATERIALS 

An interesting manual of insulat. 
ing materials prepared by William 
Brand & Co. Characteristics of oils, 
varnishes and various solids are tab- 
ulated and commented upon. Included in 
this manual is a catalog section that 
lists insulating papers, cloths, tubing, 
tapes and varnishes.—Gratis to inter- 
ested parties 


A “HANDIE” AID? TO BURGLARY 




































































aaa Seemann 
Use Walkie Talkies 
In Safe Robberies 


use of 


technique-+-the use 
walkie-talkie radios to avoid cap- 











The old saw "Many a true word's spoken in jest’ was never better illustrated than by the above cartoon. 
Hardly had the Peoria story been dropped from the last editions of the newspapers than the New York 
pe | police rounded up a gang of youths accused of committing 75 robberies with the aid of handie-talkie 
radios. 

The 20-year-old leader of the gang, it was said, was not satisfied to use only radio, but was working on 
an infra-red device to t3 the gang “invisible light"* for their burglaries. Although he is a former Navy 
technician, there is no indication that the use of radar was planned! 

The threat to public safety from the criminal use of highly mobile and portable radio is so grave that 
New York's Police Commissioner believes ''we will have to have some kind of controls to keep such fore = 
out of the hands of criminals." -He partes out that not only handie-talkies but short-wave automobile 
radio apparatus similar to that used by police might also be a menace. Equipmenf to link moving motor 
cars to the telephone network can also be conaeee. 

Another truism verified by the alleged youthful "scientific criminals" was the old saw about crime not 
paying off. The average haul amounted to $200, to be divided among five participants. Considering the 
time and technique required, honest labor might have been more remunerative! 


RADIO-CRAFT 


“AEROVOX CORP. NEW BEDFORD, MASS.,U.S.A 
Export: 13 E. 40th St., New York 16, N.Y. © Cable: ‘ARLAB’ 
Qt Canada; AEROVOX CANADA LTB., Hamilton, Oat. 
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NEW FACSIMILE IS FAST 
(Continued from page 707) 
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across the paper on the other side. By 
revolving the drum at the same speed 
as the scanning drum, this angle of in- 
tersection is caused to travel across the 
paper from left to right once for each 
revolution of the drum. 

When electrolytic recording paper is 
used, the printer blade is stationary— 
the facsimile signal current flows 
through the paper at the instantaneous 
point of intersection, causing the elec- 
trolytic action between the paper and 
the metal of the printer blade, which 
produces a mark of corresponding 
shade at this point. 


For home broadcasting the continu- 
ous, immediately visible recorder is the 
most practical. The only operations re- 
quired of the set owner are the very 
simple ones of turning the recorder 
on and off, and tuning to the desired 
station. No processing is required be- 
fore the copy becomes legible and, 
addition, the home owner may either 
watch copy as it is being recorded, hot 
off the air, or may leave the recorder 
unattended during an entire day with- 
out missing his favorite program. 

The receivers, Mr. Hogan believes, 
can be combined with ordinary FM 
broadcast receivers like the present ra- 
dio-phono combinations. The facsimile 
section need cost little, if any, more than 
a good record-changer. 





Radio Thirty- Five Dears Ago 


3n Gernsback Publications 





HUGO GERNSBACK 
Founder 


Modern Electrics 

Electrical Experimenter 

Radio News .... 

Science & Invention . 

Radio-Craft 

Short-Wave Craft 

Wireless Association of America .. 











Some of the larger libraries in the country still have 
copies of Modern Electrics on file for interested readers. 


A New System of Wireless Telephone, 
by Victor H. Laughter. 


Pictures by Wireless. 

A Helix Design, by L. R. Wilson. 
Wireless on Aeroplane. 

New Arc Apparatus. 


Strengthening Wireless Signals, by 
Ellery W. Stone. 


Wireless Switch, by Harold Kerr. 


Rotary Detector, by Raymond Ruther- 
ford. 


A Variable Condenser, by Stanley F. 
Patten. 


A Simple Adjustable Detector, by 
Thornton Kearfott. 


Portable Cane Wireless, by B. Moran. 
Learner’s Outfit, by “C.P.M.” 

Aerial Lead-In. 

Improved Condenser. 


RADIO-CRAFT for JULY, 


ORDER NOW! 
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U. S. NAVY MODEL 


RAK-7 SHIP RECEIVER 
NEW—IN CASES 


Made by R.C.A. 9-Tubes; 6 
Bands; 15 KC—600kc complete 
with power supply operating on 
115v/60 cycles. 





5S Receivers, complete 
ARC-S Transmitters, compl., tess Dyn. 
BC-221 Frequency meter, com moplete. . 
G.E. Synchroscope new, complete . . 
ay 9 Magnetron Transmitter From 
mG-363-4 Range “converter, 10° ampl. 
rom 
Bc. 957-A Receiver Indicator from, ser: $47 
BA- 58-A Power unit from SCR 
m SCR-268. with (rn . 
. from Son. aes 


‘to 813 


Ts osi ot = > °° | BC_406. Frequency range 201 
fi. pepetonmer “3; /Sv-115 A " me. to 210 me, 1.F. freq. 20 mc.; 


Single and double button mike-to-grid 
transformers 


1. 7H 300 Amps chokes Good ‘for ‘choke 2 mc, bandwidth. 15 tubes. 


Steatite miniature coil forms 14/2x x; dia 
Goraste coil forms, adj. base avant (A wt 


-E. th 
274 or ARC-S, u ‘ a 
’ . / pe r ° 
Klystrons 2 B new 
ScPi, 


sors. with tube socket. 
icawave Fittings in 














Signal Corps type BC409 from SCR-268 
Radar set. Designed for 115 volts. AC 
60 cycles. This unit developed the initial 
radar pulse and contains valuable com- 
ponent parts that valued individually 
would, in sum, cost several times the 
elling price of this unit. Fine buy for 
experimental work, or for anyone who 
can use the component parts. Slightly 
ised. Following are a few of the items 
that make up the unit. 1 
(Eimac) triode 3—2 mfd. ° 
HM GE Pyranol condensers. 1—8200 volt i650 
MA power transformer. 1--Variac 5 
amps. General Radio type CU 200. 1—6 
1 volt 26 AMP fil. transformer (for 804 





a lel 








TL). 1—2.5 volt 10 Amp. fil. transform- 
A r (5000 volt insulation). 1—1 mfd. 1,000 
volt GE Pyranol. 1—2 mfd. 1,000 volt 
GE Pyranol 
2—0 to 4,000 volt. 3” volt. meters (0-1 mil. move) and misc. chokes, resistors, 
W-1414—Complete units only. Your cost each 
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NEW RECEIVERS B.C. 603 CARDWELL TRANSMITTING NEW BATTERY BOX BX-4, 90v, 
semi-completed, made for 603 | VARIABLE AIR CONDENSES | S72v-3v-4¥av, common, A 
Tank F.M. less var. cond. & front § iit ean so OUR PRICE $14.95 | Terminals: with Cable. All wired, 
panel, no tubes. ready for use. Black wrinkle fin- 
LF. gaverat, riers UNIT ish. Will hold: 2-Bell- “an 
FOR BC-312, BC-342. - a 
$4.50 PRICE 9.95 batteries. 2/2 dia 4- i — 
LARGE INVENTORY OF 400 | Batterios: 3-%4x2/ax2-%4. 1-4Y/av 


In fots Of 25....+0++++++++-$3-50 | CYCLE TRANSFORMERS. SEND § “C”’ Battery: Wxdx4. "$3.75 
Tech. Book & Hook-up d FOR LIST. Ideal for Portable set, each 





All merchandise guaranteed. Mail orders promptly filled, All prices F.O.B. New York City. 
Send Money Order or Check. Shipping charges sent C. 0. D. Send for Flyers. 


COMMUNICATIONS EQUIPMENT CO. 


131-C LIBERTY ST., NEW YORK CITY 7, W. Y. 


TELEPHONE WH 4-7658 
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CAPACITORS 


®@ For those tight spots calling for heavy- 
duty capacitors, you can always count on 
Aerovox Type-89 oil-impregnated oil- 
filled tubulars. They are especially ideal 
for use in vibrator applications; coupling 
and by-pass functions in transmitters; 
high-voltage amplifiers; in r.f. by-pass 
circuits; interference eliminators for 
motors and generators; and in test equip- 
ment. Briefly: ° 


AEROVOX TYPE - 89 
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@ Ask Our Jobber... 


When you require such heavy-duty ultra-compact 
oil capacitors, just ask your Aerovox jobber for 
Type-89. Ask for latest catalog containing list- 
ings. Or write us direct. 


A\E ROVOX 


Capacitors 


“AEROVOX CORP., NEW BEDFORD, MASS.,U.S.A 
Export: 13 E. 40th St., New York 16, N.Y. » Cable: “ARLAB’ 
(tm Canada; AEROVOX CANADA LTB., Hamilton, Oat 
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Available Radio-Electronic Literature 


Manufacturers’ bulletins, catalogs and periodicals. 
A SERVICE FOR RADIO-CRAFT READERS: In order to save your time, 


postage and incidental work in writing a number of letters to different 
manufacturers to secure the various bulletins offered, proceed as follows: 


On your letterhead (do not use postcards) ask us to send you the litera- 
ture which you designate. It is only necessary to give us the numbers. We 
will then send your request directly to the manufacturers, who in turn 
will send their bulletins or other literature directly to you. 

















237—SOUND EQUIPMENT 

A catalog of sound equipment and 
associated equipment published by Con- 
cord Radio Corp. Includes public ad- 
dress equipment of all sizes as well as 
intercommunicators. Such sound acces- 
sories as recorders, microphones, speak- 
ers and cable are listed.—Gratis 


240—INSTRUMENT CATALOG 
Metropolitan Electronic and Instry. 
ment Co. has issued a catalog of popv. 
lar servicing equipment. It contains jj. 
lustrations and specifications of al] ip. 
struments that are listed. —Grati 


241—MICA CAPACITORS 

A well-illustrated catalog of mica 
condensers issued by Sangamo Electric 
Company. It includes a wide range of 
mica condensers for radio, electronic 
and industrial applications.—Grutis 


238—ELECTRONIC EQUIPMENT 

A 36-page illustrated catalog issued 
by Walker-Jimieson, Inc. Of particu- 
lar interest to the manufacturer and 
serviceman. It includes industrial X-ray 
machines as well as servicing and shop 
equipment.—Gratis 


243—INSULATING MATERIALS 

An interesting manual of insulat. 
ing materials prepared by William 
Brand & Co. Characteristics of oils, 
varnishes and various solids are tab- 
ulated and commented upon. Included in 
this manual is a catalog section that 
lists insulating papers, cloths, tubing, 
tapes and varnishes.—Gratis to inter. 
ested parties 


239 MEASURING EQUIPMENT 

Leeds and Northrup Company issues 
a 36-page catalog of precision labora- 
tory equipment for d.c. measurements. 
This catalog is well illustrated and 
describes each item.—Gratis 


A “HANDIE” AID? TO BURGLARY 
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Use Walkie Talkies 
In Safe Robberies 











arised. Rhodes said 
Arlie Scott, 
anothe: ot ) 
warn him ofthe approach 7 
The old saw "Many a true word's spoken in jest'' was never better illustrated than by the above cartoon. 


Hardly had the Peoria story been dropped from the last editions of the newspapers than the New York 


pa police rounded up a gang of youths accused of committing 75 robberies with the aid of handie-talkie 
radios. 





The 20-year-old leader of the gang, it was said, was not satisfied to use only radio, but was working on 
an infra-red device to give the gang “invisible light" for their burglaries. Although he is a former Nav 
technician, there is no indication that the use of radar was planned! 

The threat to public safety from the criminal use of highly mobile and portable radio is so grave that 
New York's Police Commissioner believes ‘we will have to have some kind of controls to keep such bere = 
out of the hands of criminals."'.He pointed out that not only handie-talkies but short-wave automobile 
radio apparatus similar to that used by police might also be a menace. Equipment to link moving motor 
cars to the telephone network can also be ee ome 
other truism verified by the alleged youthful "'scientific criminals" was the old saw about crime not 





ying off. The average haul amounted to $200, to be divided among five participants. Considering the 
fete ond technique required, honest labor might have been more pomuneretivel ” 


RADIO-CRAFT for JULY, 1946 





mica 
ectric 
ize of 
tronic 
} ig 
Ss 


sulat- 
illiam 


ded in 
. that 
ibing, 
inter 














NEW FACSIMILE IS FAST 
(Continued from page 707) 











across the paper on the other side. By 
revolving the drum at the same speed 
as the scanning drum, this angle of in- 
tersection is caused to travel across the 
paper from left to right once for each 
revolution of the drum. 

When electrolytic recording paper is 
used, the printer blade is stationary— 
the facsimile signal current flows 
through the paper at the instantaneous 
point of intersection, causing the elec- 
trolytic action between the paper and 
the metal of the printer blade, which 
produces a mark of corresponding 
shade at this point. 


For home broadcasting the continu- 
ous, immediately visible recorder is the 
most practical. The only operations re- 
quired of the set owner are the very 
simple ones of turning the recorder 
on and off, and tuning to the desired 
station. No processing is required be- 
fore the copy becomes legible and, 
addition, the home owner may either 
watch copy as it is being recorded, hot 
off the air, or may leave the recorder 
unattended during an entire day with- 
out missing his favorite program. 

The receivers, Mr. Hogan believes, 
can be combined with ordinary FM 
broadcast receivers like the present ra- 
dio-phono combinations. The facsimile 
section need cost little, if any, more than 
a good record-changer. 





Radio Thirty-five Dears Ago 


3n Gernsback Publications 





HUGO GERNSBACK 
Founder 


Modern Electrics ...... 

Electrical Experimenter ............- 
Radio News .... Sakon 

Science & Invention . 

Radio-Craft 

Short-Wave Craft ‘ 
Wireless Association of America ......1908 











Some of the larger libraries in the country still have 
eopies of Modern Electrics on file for interested readers. 


A New System of Wireless Telephone, 
by Victor H. Laughter. 


Pictures by Wireless. 

A Helix Design, by L. R. Wilson. 
Wireless on Aeroplane. 

New Arc Apparatus. 


Strengthening Wireless Signals, by 
Ellery W. Stone. 


Wireless Switch, by Harold Kerr. 


Rotary Detector, by Raymond Ruther- | 


ford. 


A Variable Condenser, by Stanley F. 
Patten. 


A Simple Adjustable Detector, by 
Thornton Kearfott. 


Portable Cane Wireless, by B. Moran. 
Learner’s Outfit, by “C.P.M.” 

Aerial Lead-In. 

Improved Condenser. 


RADIO-CRAFT for JULY, 


ORDER NOW! 


OUTSTANDING VALUES IN 


MILITARY SURPLUS 





U. S. NAVY MODEL 


RAK-7 SHIP RECEIVER 
NEW—IN CASES 


Made by R.C.A. 9-Tubes; 6 
Bands; 15 KC—600kc complete 
with power supply operating on 
115v/60 cycles. 


$7 7:30 





S Receivers, complete . 
mpt., tose, a 
iency meter, complete. . 
pe new, complete 


SCR 
me. 363. Beats, converter, 


a tu 
Driver 6V6 to pair of 8 
Modulation Transformer rite 's to 813 
Mosuition ) Franetormers 807 to pair of 


BC-406. Frequency range 201 
mc. to 210 mc. I.F. freq. 20 mc.; 
2 mc. bandwidth. 15 tubes. 


$29-95 


a / Sv & 6.3v fil. 
il. Transformer 115v/Sv-115 A 
ie button mike-to-grid 


Ceramic coil forms, ae 
Dynamotor, made 
A_input Pw 060. 7 
274 or ARC-S, used, perfect condition 
, Diehl, '115v/60cps per pair 


.° 
icawave Fittings in stock 








Signal Corps type BC409 from SCR-268 
g Radar et. Designed for 115 volts. AC 
30 cycles. This unit developed the initial 

{ radar pulse and contains valuable com- 

| ponent parts that valued individually 

} would, in sum, cost several times the 

| elling price of this unit. Fine buy for 

j experimental work, or for anyone who 

} can use the component parts. Slightly 
ised. Following are a few of the items 
that make up the unit. 1—304TL 
mi (Eimac) triode 3—2 mfd. 4,000 W.V. 
a GE Pyranol condensers. 1—8200 volt 1560 
MA power transformer. 1-—-Variac 6 
amps. General Radio type CU 200. 1—5 
volt 26 AMP fil. transformer (for 304 





r (5000 volt insulation). 1—1 mfd. 1,000 








= Bat 1—2.5 volt 10 Amp. fil. transform- 
er 


volt GE Pyranol. 1—2 mfd. 1,000 volt 
GE Pyranol 

2—0 to 4,000 volt. 3” volt. meters (0-1 mil. move) and misc. chokes, resistors, condensers, ete, 
W-1414—Complete units only. Your cost each . ++ ++ $79.50 








NEW RECEIVERS B.C. 603 CARDWELL TRAMOSIT TING NEW BATTERY BOX BX-4, 90v, 
semi-completed, made for 603 VAsIARSS Ain. ConOES 67'2v - 3v-44v, common, A 
TS-300-V 300 mfd. SOON 

Tank F.M. less var. cond. & front 8. S050. OUR PRICE $ixas | Terminals: with Cable. All wired, 

panel, no tubes. ready for use. Black wrinkle fin- 

LF. gaverat. FILTER UNIT ° , rrr 

BC-312, BC-342 ish. Will hold: 2-Bell-ringer “‘A 

$4.50 FON ae $9.95 batteries. 2/2 dia. 4-22'/2v “B” 

INVENT! RY O 400 Batterios: 3-%4x2'/4x2-%. 1-4/av 

In lots of 25. SHECE TRANSFORMERS. SEND “C” Battery: 1%/4x3x4. $3.75 
Tech. Book & Hook- “up... FOR LIST. Ideal for Portable set, each 





All merchandise guaranteed. Mail orders promptly filled. All — F.0.B. New York City. 
Send Money Order or Check. Shipping charges sent C. 0. Send for Flyers. 


COMMUNICATIONS EQUIPMENT CO. 


131-C LIBERTY ST., NEW YORK CITY 7, W. Y. 


TELEPHONE WH 4-7658 





Transmitting Tubes 
at WELLS 


We have a fine selection of medium power 
transmitting tubes of the most popular 
types. These are all brand new standard 
makes packed in their original sealed car- 
tons and fully guaranteed. All tubes are 
government contract termination material 
and have been approved by JAN inspec- 
tion. We have priced them far below ac- 
tual value and suggest that your order in- 
—_ spares as quantities are not unlim- 
ited. 


829B (Illust.) $4.75 
304TL 12.50 
803 9.00 
807 1.25 
811 2.00 


3C24 
813 
832 
832A 
7193 


$4.00 
9.75 
7.95 
9.00 
60 


Wells’ New Amateur Radio Division 


Tom Kosti W9OPU, heads the new Amateur Radio Division. He has‘ carefully 
selected a wonderful list of parts and equipment just released by the Govern- 
ment. You can save a big share of the cost of your new rig by writing Tom 
for his new Amateur Radio Circular. Wells’ Amateur Radio Division, 4715-E 
West Madison Street, Chicago 44, Illinois. 


USE COUPON BELOW FOR COMPLETE INFORMATION 


Please ship the following Tubes: .... 
eee 


is enclosed. 


D Please mail free Amateur Radio Circular. 
Please send prices and information on the following items: .. 


ADDRESS 


WELLS SALES, INC., 4715-E West Madison St., Chicago 44, Illinois 


...+, for which check (or M.O.) 











TELEVISION FOR TODAY 
(Continued from page 683) 








been adopted. First, instead of sending 
the electron beam straight across the 
screen, as shown in Fig. 2, it is slanted 
slightly downward to achieve the effect 
illustrated in Fig. 4. In the first method 
(Fig. 2) it would be necessary to quick- 
ly drop the beam-as it was moving from 
right to left during the retrace interval 
in order to place it in position for the 
next line. While this can be done, it is 
not as simple as the method of Fig. 4. 
In that method, a combination of verti- 
eal and horizontal deflection voltages 
cause the beam to travel at a slight in- 
cline. When the right-hand side of the 
image is reached, the beam has been 
lowered to position for the next scan- 
ning run and need only be moved 
straight across during the faster re- 
trace period. 


The second modification is in the hori- 
zontal-line scanning sequence. It is 
made to overcome a flickering effect 
that would otherwise appear. Whenever 
a series of related still films are pro- 
jected on a screen, they can be made 
to appear continuous if the rate of pres- 
entation is greater than 15 per second. 
However, because each frame is so 
(relatively) slowly replaced by the suc- 
ceeding frame, a definite flicker is pres- 
ent. By the use of special shuttering 
methods, we can eliminate the flicker 
entirely. In a television receiver we 
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have an analagous situation. Each com- 
plete scanning run represents the 
equivalent of one frame of film. If we 
have too few presentations per second, 
flicker will be evident. The object, then, 
is to cause the beam to scan so rapidly 
that never does the image light begin 
to fail. One colution is to have 60 full 
scannings per second. A better solution, 
however, and one that accomplishes the 
same effect at a lower repetition rate 
is the process known as _ interlaced 
scanning. (The desirability of a lower 
repetition rate is because the bandwidth 
requirements vary directly with the 
START 
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i> DIRECTION OF SCANNING 


Fig. 3-a—The usual horizontal scanning path, 


RADIO-CRAFT 





number of images sent per second.) 

The basis of interlaced scanning is 
to have the electron beam cover first 
ali the odd lines, then come back and 
cover the even lines. Hence, only half 
of each image is being sent at one time. 
However, the eye cannot separate the 
halves, and visually it appears as if the 
effective rate is actually 60 frames per 
second, whereas it is only 30. By keep- 
ing half of the image always before us, 
all traces of flicker are cleverly elim- 
inated. The even lines are sent in 1/60 
of a second, the odd lines in 1/60 of a 
second, or a full image is sent in 1/60 - 
1/60 or 1/30 of a second. For each sec- 
ond then we get 30 frames. The use of 
values like 30 and 60 is directly con 
nected to the frequency of our a.c. pow- 
er mains. In England, where th: power 
frequency is 50 cycles, values of 25 and 
50 are employed. 


~ DIRECTION OF SCANNING 
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Fig. 3-b—Vertical scanning is quite as easy. 
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Fig. 3-c—A practical pattern in some cases 


To differentiate between the tw: 
rates, we say that the frame frequency 
is 80 per second, while each half of a 
frame (either the odd lines or the even) 
is known as a field. From above, th« 
field frequency is 60 per second; add 
to this the fact that 525 horizontal lines 
are contained in each image or frame 
and we have the standards set for the 
present television system. 

A complete scanning of an image is 
indicated in Fig. 5. Field 1 begins with 
the beam at point A. It then sweeps to 
the right, slowly scanning out the in- 
formation until point B is reached. Now 
a blanking pulse is inserted into the sig- 
nal, cutting off all scanning action until 
the beam has been brought by a hori- 
zontal synchronizing pulse to point C, 
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the next odd line, or number 3. This is 
repeated for each odd horizontal line 
until the end of Field 1 is reached at 
point D, the extreme lower’ right-hand 
corner of the image. Now the signal is 
again blanked out while a_ vertical 
synchronizing pulse brings the beam 
back to point E, the start of Field 2. 
Note that point E is in the middle of 
the image and represents a point that 
is 262% lines from the start of Field 1, 


RETRACE~) SCANNING TRACE 














ENLARGED @LINE SECTION OF 525 LINES ETC 
Fig. 4—Image trace, not retrace, is sloped. 


point A. The rather odd figure of 262% 
is due to the fact that the entire image 
contains 525 lines and one field is half 
of this amount. When the second field 
has completed its scanning run at G, 
the synchronizing pulse brings it back 
into position A for the next frame. 


THE IMAGE DISSECTOR 


The Iconoscope camera tube finds 
wide application, but other tubes do ex- 
ist. One type, developed by P. T. Farns- | 
worth, is the image dissector tube shown | 
in Photo A. An internal view, provid- 
ing more detail, is given in the draw- | 
ing on page 683 and will form| 
the basis for our explanation. The | 
scene to be televised is focused onto | 
the internal photosensitive cathode by | 
an external optical lens system. Under | 
the action of this incident light, elec- 
trons are given off in proportion to the 





Ag START OF FIELD 1 Eg START OF FIELD 2 








__UAST LINE OF FIELD 2 LAST LINE OF FIELD !7 
Fig. 5—Interlaced scanning prevents flicker. 


light intensity at each point. The elec- 
tron distribution thus leaving the cath- 
ode surface is electrically equivalent 
to the distribution of light and shade 
focused on the cathode plate by the | 
lens. A positive voltage located at the | 
opposite end of the tube forces this 
electron cloud to travel forward, while 
electromagnetic deflecting coils keep the 
(Continued on following page) 
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Harrison HAS it! 
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* HSS 


Stromberg-Carison DYNAMOTORS 


Compact, well-constructed unit, excellent for 

mobile xmitters, amplifiers, etc. Ball bear- 

ings, good efficiency. Made for military use. 
U 


PU 
12 V at 16.8 A—680 V at 210 Ma 
6 V at 16. A—800 V at 210 Ma 
6 V at 21.5 A—265 V at 300 Ma 
3%” dia. x 6%” long. 6 Ib., 12 oz., with 


pe 8 ry Brand New. $8.95 
HSS TUBES 


Raytheon RK-63. Regu- 


1 . $9.85 
RK -38—$5.95 
RK-39—$1.75 
Navy tested and accepted 
805’s— $6.90. 
807's—$1.29 
Eimac 304-Tl. Handle 
a KW cool! Slightly 
used in radar pulsing, 
and 





Beachmaster 
POWER 
AMPLIFIER 


250 Watts Class B 805's 
to 9 ohm load. Delivers 
1500 Volts DC at 320 | 
MA and 300 Volts DC 


Excellent for P.A. boost - 
er, modulator, or power 
oO 
Hss 


a 
—HSS ... $44.75 Special ones 
1N34 CRYSTAL DIODE 


This is the germanium rectifier crystal spe- 
cified in recent articles for noise $1 80 
limiters, field strength meters, etc. ° 


ROTARY COAXIAL COUPLING 
Having trouble coupling to your rotary 
beam? Feed it efficiently through this con- 
stant impedance slip-ring coupling. Made 
for Signal Corps by Lapp Insulator Com- 
pany, one of the best antenna system manu- 
facturers. Surge impedance of 52 ohms will 
match most coaxial cable. 

Head, 1%” dia. finely machined from 
brass. Copper feed line %” dia. is 51” long. 

Outlets at top and bottom take standard 
AN coaxial plugs (or may be con- 7 75 
nected permanently). HSS $ . 
@ A POSTCARD will put your name on our 
@ mailing list to receive new catalogs, bulletins, 
additional HSS bargains, and details of how 
you may obtain a copy of 
“ELECTRONICPARTSAND EQUIPMENT,” 


our new 800-page Buyers’ Guide. Please mail 
it today! 


CARRE ECR RC RIE RE Ee 


ENNAANANNMN NNN 


HAM XTALS 
Here is the value in ham band crystals that tops 
anything you have ever seen! 
Carefully manufactured to exacting Signal Corps 
specifications. Very active oscillators. Stainless stcel 
electrodes 
Neoprene gasket seals out moisture and dust. Calf- 
bration accuracy .01% over full temperature range! 
40 meters—in DC-35 holder 
into Millen 33202 socket. 
80 meters—in DC-34 holder. (%” Pin spacing.) Fits 
into Amphenol 33-3 soeket 
Specify frequency desired with acceptable limits. 
Quantity limited. 90 
(Three or more—postpaid.) ic 


PHOSPHOR BRONZE ANTENNA WIRE 
Strong, won't stretch. 7 strands #18 (10 ga) 
100-foot coils. List price, $6.00. $2.39 


LONG WAVE RECEIVERS 
Navy Model RAK 7 


15 to 600 Kilocycles. 6-Tube Receiver with 
Noise Limiter—Band Pass Filter—Tuneable 
Filter — Band Switching — Precision Dial 
Voltage regulated Power Supply for 115 V 
A.C. tional Battery Operation 
Marine and Aviation work 
Brand New in original crate, 
supply. Steel Chest full of spare 

parts, full instructions. ° 


HSS TUBES 
All new, fully guaranteed 
HK24G (3C24/VT204) an FB Tube 
watts Class C output. Gov't inspected. Regular Am- 
ateur Net Price was $9.00, reduced to $6.00; but 
Harrison sells them for only $1.69 ea., 3 for $4.45. 


* Harrison Select Surplus 
Your assurance of 


good, 
material at sensationally 
ways! Come in and 


AVC, 


for VHF. 


low prices—top value all- 
browse through our tar 


en 
tirely separate HSS Department (Harrison Select 


Surplus). 


ARRISON 


12 WEST BROADWAY 


guaranteed % 


(%” Pin spacing.) Fits 


Audio 
3-tube 
60 cycle 
Excellent for 


complete with power 


Q 
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90 


usable, guaranteed, surplus 


y Harrison HAS it! 
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4 ALL STANDARD LINES 


NEW SKY CHAMPION Mi 
By special chartered cargo-plane, we o 
4 tained our initial stock of the new Halli- 
% crafters S-40 Sky —— 2 receivers ! 
%, They're going fast so rush in 
¥> your order. Complete $79.50 
We'll do everything possible to give you 
the very best service on all makes and 
models of receivers, transmitters, etc.— 
Keep sending in your orders. 


¥% TEST EQUIPMENT 


? Shipments are get- 
/ ting bigger and bet- 
ter! Send us your 
order now for quick- 
¥ est delivery. 





TWIN 

RIBBON CABLE 
Amphenol’s sensa- 
tional new transmis- 
sion line. In stock 
in 75, 150 and 300 
ohm surge imped- 
ance. Per 

foot 


PLASTICS PLIERS 
New SPECO all 
plastic long nose 
pliers. Light, strong, 
very 

handy 


> CQ—L I. HAMS! < 


% Our Jamaica Branch is the most handy place 
on the Island to get your Ham and Service 
material. Right at the bend in Hillside Ave. 
Complete stocks—plus direct lines to make 
our N. Y. store and warehouse stocks im- 

% mediately available. Drop in—often! 


¥ BOAT OWNERS! STEEL ? ? 

4 Immediate delivery It’s scarce, but we've 
gee oa Mig | on" tecived. ship 

, ments of severa 
roan, Se truckloads t Chanel 

carrier output. 5 racks panels - 
ch te i - - —_—az cabinets — boxes = 

Switcn. ush- brackets — etc., a 
handset. For 6 or 12 eg Parmet— Bud 
Volt operation, 814” 
x 8%” x 12”, com- 
plete! Well engi- 
neered and con- 
structed. With six 


crystals for 

three 

channels . $195 
Coast Guard vertical 
rod antenna $45. 
Real radiation effi- 
ciency ! 

RECORD 
CHANGERS 
Garrard ....$65.85 

Webster 
No. 566-1 .. 26.66 
. 21.17 


Damont — GE — 
¥, Hickok—Precision— | 
¥ RCP—RCA—Shall- | 

cross — Simpson — 
¥, Supreme — Triplett 
¥, —Weston. 


4 
4 
4 


Get yours now! 


10\ DIPOLE 


Made by S.C. Labs. 
Lightweight, all alu- 
minum adjustable 


ing pole. Machined 
center coupling in- 
sulator. Good value 
for little money! 
Complete, with 


+ aeal $6.75 


tions 


PREMAX Antennae 
and elements in 
stock. 


Webster 
No. 50 





We are 
FACTORY AUTHORIZED DISTRIBUTORS 


for the top quality manufacturers and 
we now have in stock lots more new, 
latest improved production Ham gear! 
Visit our stores today, for everything 
you need. We promise you fresh, clean 
material—quicker—at the lowest cur- 
rent prices—and, above all, our sin- 
cere desire to be of friendly, helpful 
service. 

MAIL ORDERS?—Certainly! Just list 
everything you want (items in this ad, 
or any ad, magazine or catalog) and 
include deposit. 
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Bill Harrison » W2AVA 
SNMNINS 


~* 


7-1 LOMO) =1 70) °F-W ale). 


NEW YORK CITY 7 


BARCLAY 7-9854 


JAMAICA BRANCH 


172-31 Hillside Ave 


REPustic 9-4102 
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Middletown — ICA. 3 


elements and mount- 3 





304 TH TRANSMITTING TUBES 





Now being sold at 
$50.00 elsewhere! 


Your cost 
of R.W.T, 


Here is a typical 
money-saving offer 
from R.W.T. A ver- 
satile medium-mu 
triode now being 











sold at 5 times 
R.W.T.’s cost to you—slashed to the 
sensationally low price of $9.95! An- 
other R.W.T. achievement! Use it as a 
modulator —an oscillator —an ampli- 
fier! Filament: 5.0 or 10 volts. DC 
Plate Voltage: 3000 volts (max.). DC 
Plate Current: 900 ma. (max.). Plate 
Dissipation: 300 watts. Limited quan- 
tity only! 


No matter what you need in radio 
4 rts or equipment—order from 

.W.T. We have a complete assort- 
ment of over 10,000 top-quality parts 
at lowest prices. Write us your needs 
and watch our superspeed service! 


Send today for the lat- 
est bargain flyer which 
includes best buys in 
nationally known 
communications re- 
ceivers, bam trans- 
mitiing tubes, test 
equipment, phono 





rapb equipment and 
Rieiede oF others, 


pth Soene SL atayette al 


World Famous 


Television lac. 
‘NEW YORK 13 e BOSTON 10 © NEWARK 2 


R.W.T. Dept. JG-6 

100 Avenue of the Americas, New York 13 

TD Enter my order for....,. Xmitter tube(s) 

(1 Check enclosed [] Money Order [] Send C.0.D 

[ Send me FREE copy of your latest Bargain 
Guide C37. and place my-name on list for 
your New Super Catalog. 
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Paste on Penny Postcard. PAail Today! 








TELEVISION FOR TODAY 
(Continued from previous page) 











emitted electronic picture pattern intact. | 
In the Iconoscope, the charge remains | 


on the mosaic, while an electron beam 
| scans the surface. In this tube, scanning 


is accomplished by bringing the elec- | 
| tronic charge distribution to the scan- | 


|ning aperture and_ then 
the electronic 
so that each section of the emitted 


| charge has a chance to pass into the 


swinging 


opening and subsequently cause a flow | 


| of current in the external circuit. The 
magnetic field shifts the whole electronic 


| image up and down and from side to | 
| side, exactly as the scanning beam is | 


| moved in the Iconoscope, until a sample 


of the electronic charge has been ob- | 
tained from each section of the image, | 
in the manner dictated by interlaced 


scanning. 

| As long as light is focused on the 
| photosensitive cathode, electrons are be- 
| ing emitted in a continuous stream. 
Hence, no matter what section of the 
image is being scanned at some particu- 
lar moment, electrons will always be 
| present to enter the scanning aperture. 


} 


| The relatively few electrons that en- | 
ter the scanning aperture at each in- | 


| stant would be far from sufficient to 
| produce clear signals in succeeding am- 
| plifiers. In all probability, the random 
| noise voltage that is part of every tube 
| would be strong enough to mask the 
| signal beyond the point of recognition. 
To overcome this handicap, an electron 
multiplier assembly is made part of the 
scanning system. Incoming electrons hit 
specially coated plates that emit several 
electrons for each impinging one. These 
| electrons now go to a second plate, 
| where again a multiplication occurs. By 
| repeating this process eleven times, the 
| very weak initial signal currents are 
| amplified to a point where all masking 
| voltages are readily overcome. Now the 
| regular line amplifiers receive the sig- 
nal and pass it on to the transmitter. 


| SOUND WAVES sent into the Pacific 
| Ocean off the coast of California by 
| Navy sonar devices bounce back from 
1000 to 1500 feet below the surface 
when they strike a 300-mile wide oce- 
anic layer suspended between the floor 
of the ocean and the surface, scientists 
at the Navy Electronics Laboratory of 
the University of California Division 


of War Research reported recently. 


This sound-stopping layer ex- j 
tends from Point Mendecino, 
200 miles north of San Fran- 
cisco, to Cape San Lucas at the | 
tip of Lower California, and is | 
the deepest oceanic layer known. | 

Scientists are not sure what 
composes the layer, but one 
theory is that plankton, small | 
marine animals, make up the 
sound barrier. Other suggestions 

| are that the echo may be caused 

| by larger fish feeding on plank- | 
| ton or that gas bubbles from | 
| the undersea life reverberate | 
| sound. 


image back and forth | 





IN STOCK FOR 
IMMEDIATE 
DELIVERY 


Metal Case Oil Filled 
Bath Tub Condensers 


1 mfd—.25 mfd—.5 mfd—600 Volts. ...ea.a2e 
Dual .1—.1 mfd 600 Volt 


Carbon Resistor Kits 


Best Quality Insulated % Watt. All 
Tolerance. In the following sizes only 
300 Ohms 5 30000 Ohr 
200 Ohms 50000 Ohm 
2000 Ohms 
3000 Ohms 


5% or 10° 


ms 1 
it ‘ SPECIFY OHMAGE, 
Sold in Quantities of 100 only. May be assorted 
Per 100 $2.95 


Meissner Choke Coil Kits; 
10 Chokes in each Kit. Any two Chokes wort! 
price of entire Kit. Per Kit 49c 
Meters 
i ey ELECTRIC Basic Movement 0-1 
Mi 1. 
Scale Marked 0-20 Kilovolt: dia. 3%”.. « 
GE "WESTON ~0 10 Mil Der die a3 Ps 33s 
Standard Make Curved 
Arm Pickup With L72A 
Cartridge $3.25 
Lots of 3 ca 2.95 


Antenna Kits 79 
Lots of 3 ea 6Se 
Crystal Detectors 
In Ceramic Base; screw mounting complete 
with Cat Whisker 45c 
TERMS 25% deposit: Balance C.O.D. 
When paying in full, include postage 
FOR FREE RADIO PARTS AND 
P. A. CATALOG, 
Write Dept. V5 














RECORD 
PLAYER 


© BUILD YOUR OW 


e 
Your cost net $18.27 

anger only 
Cabiret made to 
fit anger Am 
plifer ond 6” 
Speaker. Cabinet 
only net ..$4.95 


installed in 30 
minutes. Your 
cost net $12.95 
Re sure to send name for 
new free low price circular. 


McGEE RADIO CO. 
15°70 BROADWAY, DENVER. COLORADO 








Build Your Own 
RADIO RECEIVER 4 


Learn while you build! It’s easy © 
and fun with this Kitcraft Radio ws 
set kit. Complete crystal assembly. 
All building and operating instructions 
Base and les of Lucite plastic. No solder- 
ing, no batteries required. Uses any type 
head phone, even old telephone receiver 
Brings in stations clear as a bell. Thousands 
in use. MONEY BACK GUARANTEE 
Sent prepaid or C. O. D. plus postage 
ORDER TODAY! 


complete 


less ph 


LACO PRODUCTS, INC., 614 N. San Vicente, Los Angeles 46, Califorais 
RADIO-CRAF7 for JULY, 1946 











THE TRANSIGENERATOR 
(Continued from page 686) 








tuning of the oscillator by the circuit to 
which the r.f. lead is connected. It is 
connected directly to male chassis mount 
microphone connector, Jl. A_ single 
shielded, cable, terminated in a female 
microphone connector, feeds either the 
rf. or a.f. to the external circuit. This 
is clearly shown in Photo A. This photo 
also shows the general arrangement. S1 
is shown in the lower left hand corner 
with the r.f. jack immediately to its 
right. The r.f. attenuator can be seen 
above, and slightly to the left of, Si. The 
National ACN dial adds finish to the 
Transigenerator’s appearance, suggest- 
ing a professional model. 


THE A.F. OSCILLATOR 

The a.f. oscillator follows the same 
design principles used in the r.f. unit, 
The coil and condenser L4 and C5 (the 
condenser marked “1, see text” in Fig. 
2) determine the frequency of operation, 
which in this case is 400 cycles. A sep- 
arate a.f. attenuator is employed. It 
is connected directly across the tank. 
The a.f. output is taken from the poten- 





25 
AF, OUTPUT 


a4 
«< 
TOPONTP 36S 
ON FIG.2 5 








+280V 


Fig. 3—Alternative R-C circuit for audio. 


tiometer and feeds the microphone male 
jack J2 through a blocking capaci- 
tor. A cathode resistor biases both 
the control and suppressor. grids, 
and with the correct plate and screen 
potentials given in Fig. 2, places the 
operating point at the center of the 
linear portion of the tube’s operating 
curve. The result is an essentially pure 
400-cycle note (measured distortion 3 
percent) a result not too often en- 
countered in commercial signal genera- 
tors. For proper operation of the a.f. 
oscillator the modulation switch, S2, 
should be in the “off” position. 

A maximum audio frequency Voltage 
of approximately 4 volts r.m.s. may be 
expected at the A.F. output jack. This 
is ample for most purposes. 

A few words regarding the L4-C5 
frequency determining network is in 
order. Trouble may be experienced in 
obtaining a suitable inductance. The 
value of C5 is given as .1uf. Actually, 
the capacitor used measured 125pf. 
Other .1luf capacitors checked were-also 
found to have an average capacity of 
-125uf. This means that an inductance 
of 1.27 Henries is necessary to tune to 
400 cycles. Calculations show that an 
inductance of 1.25 Henries will resonate 
at a frequency of 403 cycles with a 
capacity of .125 pf. This is close enough 
to 400 cycles. 

An inductance of 1.25 Henries may 
not be available. The one used in the 
Transigenerator was obtained by plac- 
ing stacked sheets of transformer lami- 
nations inside a multilayer air core coil, 
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PRE-EXAM TESTS 


FCC LICENSE 
EXAMINATIONS 


Don’t Take A Chance! 


Avoid Failure On FCC Commercial Radio 
Operator License Examinations! 
USE 
NILSON’S COMPLETE PRE-EXAMINATION TESTS 
AND COACHING SERVICE 

Enables You To 
REHEARSE the FCC license examinations 
PRACTICE the procedure 
PRACTICE the multiple-choice examination methods used by FCO 
CHECK your knowledge 
LOCATE your weak points 
CORRECT your weak points before taking the actual examination 

Use Coupon or write for Descriptive Folder 
No obligation—no salesmen 


Cleveland Institute of Radio Electronics 


Successors to Nilson Radio School, founded 1939 
Smith Practical Radio Institute, founded 1934, 
RC-7 TERMINAL TOWER CLEVELAND 13, OHIO 
MAIL THIS COUPON 
PE Ee aeons 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
RC-7 Terminal Tower, Cleveland 13, Ohio 


For Commercial 
Radio Operator 


oareenee BY pevnun, R. NILSSON, 
MOUS CO-AUTHOR of Nilson and 
Gecnuna?e ay seser 1ONS AND 


Gentlemen: Please send information about Pre-Exam Tests. 


If a War Veteran, Check Here J 

















whose previous inductance was approx- 
imately 350 millihenries. The lamina- 
tions were taken from a discarded 
transformer and cut to fit. L4 may be 
seen in the lower right hand corner of 


tial of 9 ‘volts. (as per Fig. 2), 
one common by-pass capacitor. 
over, a suitable inductor for 
easily obtained. 

If the values in Fig. 3 are followed 


with 
More- 
L4 was 


chassis in photograph below. 

Suggested combinations of L and C 
to tune to 400 cycles or thereabouts are 
tabulated below and may serve as a 
guide to the prospective constructor. 





L (H) C (uf) 
0.5 316 
1.0 .159 


Remarks 
voltage 
output 
decreases 
1.25 125 
2.0 .08 
4.0 .04 


distortion 
of wave 
increases 





If it is impossi- 
ble to obtain a 
suitable L4-C5 
combination, an 
R-C tuned version. 
of the Transitron 
may be employed. 
The circuit is 
shown in Fig. 3. 
This circuit is sim- 
pler and requires 
no inductance. It 
was not used in the 
Transigenerator 
only because it was 
considered more 
expedient to op- 
erate both plates 
(r.f. and af.) at -& 
the same poten- 





1946 


closely the output waveform will also 
approximate a sine wave much more 
closely than average signal generators. 

To obtain unmodulated r.f. output at 
jack J1, the modulation switch S2 is 
placed in the “off” position. For a.f. 
modulation at 400 cycles, S2 must be 
placed in the “on” position. Grid mod- 
ulation of the r.f. oscillator then takes 
place at the audio rate of 400 cycles 
per second. Percentage of modulation is 
controllable. Two volts (r.m.s.) is nec- 
essary to modulate the r.f. oscil- 


(Continued on page 722) 
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Both audio oad adie frequency coils are mounted under the chassis. 
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SUPREME 


TESTING INSTRUMENTS 


AFTER A GREAT 
WAR RECORD 








SUPREME | 
MODEL 504-8 
TUBE AND SET TESTER 


SUPREME regrets that war 
necessitated an interruption 
of service to its customers 
and friends, We are genu- 
inely glad to get back into 
peacetime production—pro- 
duction for YOU. 


MANY SUPREME INSTRUMENTS 


NOW AVAILABLE 


—But not enough to take 
care of all orders at one 
time. Demand for accurate, 
dependable SUPREME equip- 
ment is such that we suggest 
you make arrangements for 
your needed new SUPREME 
models without delay. 


SEE YOUR NEAREST SUPREME 


JOBBER NOW! 


SUPREME 


SUPREME INSTRUMENTS CORP. 


GREENWOOD, MISS. 
U.S. A. 


Export Department: 


RADIO IN THE ATOM TESTS 
(Continued from page 682) 


radiation or the measurements of gam- 
ma rays, neutrons, etc. 

Among the instruments used by this 
section are: spectrographs to obtain the 
spectral distribution of the first flash; 
photo-electrical units to record the in- 
tensity of the first flash as a function of 
time; and bolome- 
ters to measure the 
total radiant ener- 
gy emitted by the 
first flash. Unfor- 
tunately, the find- 
ings in this field 
only, the instru- 
ments used and the 


| techniques em- 
| ployed are classi- 


fied under the se- 


| curity regulations 
| of the Manhattan 
| Engineer Dis- 
| trict and will not 


be released for pub- 
lication till some 


| time after the tests 
| are completed. 


Four Army Air 
Force’s B-29’s will 


| be prepared to 
| track and _ photo- 
| graph the cloud re- 
| sulting from the 


blast to determine 


| its persistency and 


radiological activ- 


| ity. Ground photo- 
| graphs will be 


made from fixed 
installations on 75- 
foot steel towers, 
placed at strategic 
points on Bikini 


Atoll. All these cameras will be radio 
controlled. 

Radio and television-equipped air- 
craft will play an important part in the 
tests. Radio-controlled drones (Photo 
A) carrying radiological instru- 
ments will be directed to the scene of 








THE AMERICAN STEEL EXPORT CO., Inc. 
. 374 Madison Ave., New York 17, N. Y. 


Photo C—AAF pilots preparing for the tests take refresher in electricity and electronics. 
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the blast and information will either 
be radioed back to the observation ships 
or the drones will be directed back to 
the ships. A new type of long-range, 
high-altitude, high definition television 
system (See Rapio-Crart, May 1946) 
installed in the nose and waist of recon- 
naissance planes equipped with trans- 
mitting apparatus will enable Task 
Force One officers to view at close hand 
the destruction and effects of the bomb, 
which would otherwise be impossible 
(or at least highly impractical in terms 
of lives.) 

The drones are scheduled to fly close 
enough to the atomic bomb blast so 
that sensitive scientific and photo- 
graphic instruments stowed in their 
cockpits will record what happens when 
an atom bomb explodes on its target. 
Each of these drones is controlled by a 
plane from which a Navy pilot will ma- 
neuver his drone, keeping it always in 
sight and able to identify it by its col- 
ored tail. The drones are red overall, 
with a colored fin and rudder matching 
a color painted on the engine cowling 
of the Queen Bee plane which controls 
its flight. 

The drones will take off under the 
control of a Navy radio specialist in a 
radio control truck (photo B) parked 
on the carrier flight deck. When they 
are 100 feet in the air, the Queen Bee 
pilot takes over from the truck. After 
the explosion, the Queen Bee planes 
and those drones that come through the 
tests will fly to Roi Island where they 
will be landed and the data which was 
recorded by their sensitive instruments 
removed for study by the atomic 
scientists, 

All AAF men participating in the 
tests are required to take refresher 
courses in subjects pertinent to their 
specialty. Radio operators and techni- 
cians will be schooled in the intricacies 
of radar and loran, both of which will 
be used in the tests. (Photo C) 


TROPICAL DRY BATTERY 








| 


The new Mallory dry cell illustrated 
above is based on a new metal-electro- 
lyte combination. Unlike older cells 
which use zine, carbon and sal ammoni- 
ac, this one operates through the chem- 
ical reaction of zinc and mercuric acid. 
Less than one-third the size of the regu- 
lar cell, shown at the left, it has several 
other advantages. 
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Churco-cl SOUND EQUIPMENT 





THE ERWOOD MODEL 105 AUTOMATIC 
RECORD CHANGER is a new, simple and 
positive design which is compact in size and 
lends itself to easy adaptation to the smaller 
types of combinations and portable record 
playing equipment. 

The operating mechanism developed for this 
Changer utilizes a steel spiral which is weld- 
ed to the bottom of the turntable. This gives 
an extremely compact, reliable operating 
member. Control] has been simplified, a single 
button performs all functions. 

Records are held on a single post, with push 
off mechanism and an offset spindle, the de- 
sign of which is such that the records are 
subjected to a minimum of wear. Model 105 





ERWOOD flutomatic 
RECORD CHANGER 


MODEL 105 


@ Short Changing Cycle. 


® All Steel Operating 
Mechanism. 


@ Single Button Control. 
@ Small Mounting Plate. 


will play 12, 10” or 10, 12” records. Needle 
pressure is exceptionally light which reduces 
the sidewall wear, and assures long record 
life. 

All operational parts are of stamped steel 
construction, adequately rustproofed, Opera- 
tion is both simple, positive, and exceptionally 
quiet. Driving belts, gears, etc., have been 
eliminated. The heavy steel mounting plate, 
upon which the assembly is mounted, meas- 
ures 12” x 12%”; height required over the 
top of the mounting plate, 4%". During the 
playing operation, all operated mechanism is 
at rest, assuring long life and silent opera- 
tion. Turntable is attractively flocked, pickup 
arm and mounting base are walnut hammer. 
loid finished. 


THE ERWOOD COMPANY 


223 West Erie St., Chicago 10, Ill. 
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SPECIALS 


® Dual-Vibro pack 550v- 
160MA 6 volt input. $12.00 
G-E 4MFD-600, $1.75 
C.D. 8MFD-600, $1.59 
Sylvania Crystals, 1N23— 
1N27, .50 
Micamold Capacitor .002- 
6000 v working, $2.40 
Complete 25 Tube F.M. 
Transmitter and Receiver, 2 
channel job. Will Tune 
From 27 MC to 28.9 MC, 
$35.00 
Port-Mobile Equipt. Com- 
plete 10 Meter Converter 
Kit, ready to wire, with 
Tube, $13.50 

Mail Orders Promptly Filled 
Amateurs to Serve You 


{20% 


Equi 


Must Accompany All 
C.0.D. Orders) 

Write Dept. RC 
W6SCQ—W6U XN—W6NAT 
WwéssU 


HEADQUARTERS FOR 


pment and Information 





FOR YOUR 
NEW RIG 


We Have a Good Stock of 
All Standard Lines 





WATCH FOR THE NEW 


Port-mobile 


5 to 
60 watts, all in Kit form, chassis 
Punched. Complete with Tubes. 
Ready to wire. 


Xmtrs, from 





Radio Product Sales Company © 


238 WEST 
LOS ANGELES 15, 


CALIFORNIA 


15TH STREET 
747) 
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‘AT'S EXCLUSIVE! 
LOW PRICED! 


WRL GLOBE TROTTER 


TRANSMITTER KUT 


READY NOW! 
LEO’S 
Sensation 
of the Year! 


40 WATT INPUT Cat. No. 70-300 $59.95 


Complete including all parts, chassis panel, stream- 
lined ‘cabinet, less tubes, coils, and meter. 


outstanding transmitter value 
WRL Globe Trotter is capable 
.W. and 25 watts input on 
rom 1500 KC through 28 
porates the Tritet Oscillator us- 
-tal and providing sufficient drive at 
‘or the 807 final; Heising choke modulation; 
three bands, all pretuned; 10, 20, and 80 meters; 
metering provided for both oscillator and final stages; 
two power supplies, one for 807 final and modulator 
tubes, one for speech amplifier and oscillator stage. 
EXTRA SPECIAL RECEIVER BUY! 
New BC 348Q Surplus Receiver. § tubes, 200 to 500 
Kilocycles. Weather, aircraft, and all ham bands ex- 
cept 10 ‘meters. Cat. No. 35-61, less speaker, 
$85 





ONLY 
_ ir just a few of the many well-known receivers 
Hallicrafters 838 .39.50 Hallicrafters SX46 ..$115 
> al 840 79. “4 Hallicrafters SX42 ..$250 


Hallicrafters $41G 33.50 
*$98. 70 Hammarlund HQ-129xX a 
25. 


Use our liberal trade-in and easy terms, 


WRL MULTITESTER 


Steel case with $1875 


30-60% angle. 
oe pet Si ‘ome 





pg RE DC V pa a 4 Milli > er, high and low 
meter w' it . emen' 
ag B%x813%. er sturdy Aronsval mov it. 


A complete stock of tools, replacement parts, test equipment, 
intercom and — address systems + everything for 
@rogressive service dealer. ” ~ 


TUBULAR CONDENSERS! 
immediate Delivery! 
Small » Standard Tubular By-Pass Condensers. 
Waterproof, Long-Life, Phenolic wrapped and Pheno- 
lie end fill. Also double waterproof seal. Manufac- 
tured to same high specifications used in the famous 
VT fuse. Genuine lead non-inductive foil condensers. 
Unconditionally Guaranteed. 
Cap. 100 Single Cat. Cap. 100 Single 
fd. Lots ts No. Mfd. Lots Lots 
600V 
27-853 .0025 6.30 
27-855 .005 6.30 
27-857 .01 6.30 
27-859 .02 6.30 
1000V 


27-861 .0025 7.20 
27-863 .0035 7.20 
27-865 .005 7.20 
On quantities of 500 or over condensers may be 
sorted to obtain an additional 5% discount with a 
minimum quantity of 100 of each type. 


GET OUR LATEST FLYER FREE! 


Packed with real buys in radio, 
an, and general merchan- 
se. 


lant Radio Map 
(size 3y ft. x 4 ft). 
Handy Base culator. ‘25e 
pee Dept. RC-7 
Council Bluffs, lowa 





SECRET COMMUNICATION 
(Continued from page 673) 














back found the reason why bats can fly in a 
dark room criss-crossed with wires yet 
never once fly into the wires or collide 
with the walls. The reason is that bats gen- 
erate supersonic sounds in their throats so 
high that human beings cannot hear them, 
yet when the bat makes these sounds they 
are reflected from whatever objects are in 
its path and return to its ears. A sort of 
audible radar. Consequently, a bat never 
collides with any solid object. The scientists 
who investigated the bat’s sounds had to 
translate these sounds into audible sounds 


for human beings, which they did by means 


of electronic apparatus. 

Now then, it seems a short step from this 
to generate inaudible sounds in a simple 
apparatus, then modulate the sound the 
same as we do with a radio wave and use 
it as a carrier either for voice or for code. 

At the receiving end these supersonic 
sounds are made audible to the human ear 
by means of special amplifiers, and com- 
munication is accomplished. 

Such a system would seem to have possi- 
bilities for secret communication for war 
as well as peace purposes, and no doubt 
many applications can and will be found 
for it. Furthermore, as sound can be focused 
by parabolic reflectors, the same as light 
rays or infra-red rays, the system becomes 
more or less secret if no one is in the direct 
line of the transmission. 

Supersonics thus may open up a new 
system for communication. To the best of 
our knowledge little communication has 
been carried on by this method. 

We wish to advance some additional 
thoughts along these lines for still greater 
secrecy and safety from detection. 

We can adopt the principle of splitting 
communication. Nothing prevents us from 
doing this, using any combination of 
the means described above. We can thus 
use a separate light ray transmitter and 
a separate infra-red transmitter, either side 
by side (or separated a suitable distance) 
and then send out our communication over 
both these channels, splitting up the com- 
munication. Then if anyone attempts to in- 
tercept the light ray itself, only gibberish 
results. If he succeeds in tapping the secret 
infra-red channel, likewise nothing intelli- 
gible can be heard, 

Unless you have the “key” and know 
what is going on and know. what types of 
channels and media are used, you are not 
likely to guess the secret at once. Not only 
that, but you also have to know the exact 
location, alt of which puts additional handi- 
caps in the way of the unauthorized listener. 

At the receiving end of the key receiver 
the light-ray transmission and the infra- 
red ray transmission are combined and the 
speech (or code) is resolved into intelligible 
communication. 

We need not stop here, but we can 
“scramble” our channels in many ways. 
Thus we can have infra-red plus supersonic 
sound. We can have radio plus infra-red, 
or we can have light plus radio. Thus we 
obtain dozens of different combinations, en- 
hancing the secrecy many fold, 

In time, particularly during war and for 
war purposes, there is no reason why only 
two channels of different media should be 
used. One can send out split communica- 
tions over six or more different channels, 
and only by combining all these channels 
would you have a.complete intelligible com- 
munication. 

A fascinating new field in communication, 
which so far has not been exploited at all, 
is thus opened. 
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ON RADIO 
AND ELECTRONIC 
SUPPLIES 


Radio Electric Service Co. of Penna., 
Inc., is an old established house with 
the newest in parts and equipment 
from the finest lines in the country. 
* Sound Equipment 

* Intercom Systems 

* Test Equipment 


* Industrial Electronic 
Equipment 


* Amateur Equipment 


Mail Orders Shipped in 24 Hours 


RADIO ELECTRIC 


SERVICE CO. OF PENNA. INC. 


N. W. Cor. 7th & Arch Streets, PHILA. 6, Pa. 
CAMDEN, N. J., ALLENTOWN, Pa, 
WILMINGTON, Del., EASTON, Pa. 





Our EXPORT Dept. 
Circles the Globe 


SEND FOR FREE FLYER TODAY! 


een ee eee he Be we we we we 
“RADIO ELECTRIC” Dept. C-7 
N. W. Cor. 7th & Arch Streets, Phila. 6, Pa 


Gentlemen: Send me Free Copy of your Latest 
rer, 


PASTE ON PENNY POSTCARD 
AND MAIL TODAY! 
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MODEL 2432 SIGNAL GENERATOR 


Another member of the Triplett Square Line of matched units this signal 
generator embodies features normally found only in “custom priced" 


laboratory models. 


FREQUENCY COVERAGE—Continuous and overlapping 75 KC to 50 
MC. Six bands. All fundamentals. TURRETTYPE COIL ASSEMBLY—Six- 
position turret type coil switching with complete shielding. Coil assembly 
rotates inside a copper-plated steel shield. ATTENUATION—Individually 
shielded and adjustable, by fine and coarse controls, to zero for all practical 
purposes. STABILITY—Greatly increased by use of air trimmer capacitors, 
electron coupled oscillator circuit and permeability adjusted coils. INTER- 
NAL MODULATION—Approximately 30% at 400 cycles. POWER SUP- 
PLY—115 volts, 50-60 cycles A.C. Voltage regulated for increased oscillator 


stability. 


CASE—Heavy metal with tan and brown hammered enamel finish. 
There are many other features in this beautiful model of equal interest to 


the man who takes pride in his work, 


& cde leet 


Triple 








ELECTRICAL INSTRUMENT co. BLUFFTON, OHIO 





NOMOGRAPH 
CONSTRUCTION 


(Continued from page 701) 











edge can cross only two lines to obtain 


one product, so it is necessary to work 
such a chart in two steps. First, A X B 

Q, then Q x C = D. Since it is not 
necessary to know what the product Q 
is (because we are interested only in 
D) such nomograms have an uncali- 
brated “reference line” which is the Q 
scale just mentioned. The product of A 
and B is located on this line with a 
light pencil mark, which is used with 


line C to give the solution on scale D. | 


Other nomograms (usually beyond the 
ability of the beginner to construct) 
combine multiplication with addition by 
making one of the factors a composite 
number containing one of the factors 
and the added term. Others represent 
one or the other of the quantities by a 
curved line, and can represent factors 
which vary other than in a linear mathe- 
matical manner. Some of the simpler of 
these may be handled in a forthcoming 
article. 

: References: 

Nomograms, Carl P. Nachord, General 
Electric Review, May, 1944. Page 13. 
Nomograms — How to Make and Use 
Them, R. Howard Cricks, Electronics 
and Television & Short-Wave World 
(British), November, 1940. Page 495. 

_Alignment Charts; Construction and 
Use, Maurice Kraitchik, (D. Van Nos- 
trand Co., New York). 
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Outstanding Offerings Of 


NEW KITS! 


PHONO KIT Consists of AC Phono 


Motor, Pick up, all parts necessary for 





3 tube phono Amplifier, including 5” P.M. 


speaker. Excludes wire, solder 


Leceeeeseee $16.25 


With { portable leatherette-covered 


Od GHD ccccevsss 


the all-wood cabinet 
Above Kit of tubes 


5-TUBE SUPERHET $15.50 


Complete with Cabinet and Tubes but exclud- 
ing wire and solder. 


All prices are F.O.B. New York City 


Write for our new catalog showing new 

test equipment, tubes and 

variety of new replacement 

We ship anywhere in the U.S. 
promptly. 


RADIO DEALERS 











== SUPPLY COMPANY E= 


135 LIBERTY ST., NEW YORK 6, N.Y. 
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WHY WAIT FOR 
Dealers YOUR RADIO? 


“BUILD YOUR OWN” 


ATOMIC HEATER & RADIO CORP. 
PROUDLY PRESENTS 


The Finest in Radio Kits 


A COMPLETE 6 TUBE SUPERHET. 
COVERS THE BROADCAST BAND FROM 
550-1700 KC 


This set has been fully engineered and 
designed to make construction simple. All 
parts mounted, cabinet included. 

Tubes required—two 1!2SK7, one 12SA7, 
one 12SQ7, one 35L6 and one 35Z5. 


Your cost $15.80 without tubes. Terms 10% 
deposit with order, balance C.O.D. 


IMMEDIATE DELIVERY 


ATOMIC HEATER 
& RADIO CORPORATION 


Dept. R.C. 
104 PARK ROW, NEW YORK 7, N. Y. 
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METERS 


Portable A. C. Ammeter 


Surplus New 


Weston Model 528 


Dual Range 0-3 Amp. and 0-15 Amp. 
full scale for use on any frequency 
from 25 to 500 cycles. The ideal in- 
strument for all commercial, indus- 
trial, experimental, home, radio, 
motor and general repair shop test- 
ing. Comes complete with a genuine 
leather, plush-lined carrying case 
and a pair of test leads. A very con- 
venient pocket sized test meter 
priced at less than 50% of manufac- 
turers list. 


Your cost ONLY 


PANEL METERS 


Surplus New 
Round flush bakelite case 
unless specified otherwise 


Westinghouse NA-33, 21%”, 0-150 volts, 
A.C. 


Westinghouse NX-35, 344”, 0-15 Kilo 
volt, D.C. 1 M.A. movement, 15 meg- 
ohm external tubular wire-wound re- 
sistor. List Price $160. 


Your cost ONLY 


General Electric DW-44 Radio Fre- 
quency Ammeters, 2%”, black scale 
0-1 and 0-8 Amp. Each...........-- $2 


General Electric DO-40 Dual Range, 
zero center, D.C. milliammeter, 3”, 
Surface mtd. 
2%4-0-2% and 25-0-25 M.A. Only... .$2.50 

—S Model 517, 2%", 0-150 volts, 

A 


BEBE US weseccececsceccceseeeese $2.95 


Weston Model 301, 3%”, Short scale 
galvanometer. 10 microamperes each 
side of center. This instrument is 
ideal for use on “bridge” circuits 
where a sensitive null deflection indi- 
cation is required. Only 


Add sufficient postage on P.P. orders. 
Excess will be refunded. 


Maritime Switchboard 
336 Canal St. N.Y. 13, N.Y. 
WoOrth 4-8217 








RADAR ROCKETS 
(Continued from page 679) 





auxiliary jets on either side of the 
radarocket). 

The revolving lobe describes a circu- 
lar path (forming a cone as shown in 
Fig. 5-c). A target located on the re- 
flector axis line gives a resultant echo 
signal (on the receiver) having an iden- 
tical amplitude for every position of the 
rotating lobe. If the target is not on 
the center-line of the reflector axis, the 
echo signal will vary in amplitude sin- 
susoidally as the lobe is rotated. When- 
ever the lobe’s center (or axis line) ap- 
proaches the target there is an increased 
strength of reflected signal. As the lobe 
rotates further, so that its axis or center 
line recedes from the target focal line, 
a weaker signal results. The direction 
of the target from the reflector axis is 
thus indicated by the relative phase of 
the variation or rise and fall in strength 
of the received echo signal. 

Fig. 7 shows two positions of the 
rotating lobe and the relative strengths 
of signals reflected from the target in 
different positions. (See also Fig. 4). 

The preponderant strength of signal 
received on the radarocket (when the 
target is off to one side of the reflector 
axis) is caused to correct the course of 
the rocket. With the conical scanning 
method (which was employed on the 
SCR-584 Radar) applied to the flying 
bomb, it should hit the enemy target— 
once it comes within range. 

When reflected signals of varying 
strengths are picked up on the rada- 
rocket’s receiver (for a target off the 
centerline of the reflector axis) these 
signals are integrated through suitable 
circuits fed into an amplidyne control 
amplifier and finally impressed on an 
amplidyne generator (controller). The 
rotor of the generator turns in accord- 
ance with the degree and polarity of the 
impressed current and relays this posi- 
tion to a servo motor in the rear of the 


REFLECTOR AXIS 


| MOTOR SPINNER 





PARABOLIC REFLECTOR 
TARGET IN VARIOUS 
TOP POSITION) 


radarocket. This servo may operate the 
vertical and horizontal rudders (or fire 
auxiliary course-correcting rockets). 
The problem of identifying an enemy 
rocket poses a nice problem for the engi- 
neers. By making careful observations 
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\ 
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Fig. 7—Side view of conical scanning beam, showing response for three ‘positions to target. 
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of the relative speed and the course fol- 
Jowed by a rocket over a given period of 
time, it becomes possible to plot its prob- 
able course, and be prepared to shoot it 
down long before it comes near enough 
to be dangerous. 

Planes might also be used as carrier 
devices, bringing rockets to within a few 
hundred miles and releasing them. How- 
ever, if all friendly planes and rocket 
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devices are fitted with IFF (Identifica- | LL 
tion, Friend or Foe—See RADI0-CRAFT y Hens ond 
February, 1946) any flying craft which Chemicals, 
did not give a satisfactory response Coil Dopes, 
would at once be classified as enemy and Compounds 





counter-attack rockets sent out after it. 

These precautions would be necessary 
only in peacetime (during periods when 
surprise attack might be feared). In 
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nitely known. Thus any unknowns could 
be classed definitely as enemy. 

The idea for the radarocket was dis- 
cussed with an expert who had consid- 
erable experience with radar sets used 
by our fighter planes in hunting down 
enemy planes at night or in foggy 
weather. It seemed from the results ob- 
tained with radar in aerial warfare that the radarocket 
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automatic direction control could be depended upon to work 
up to distances of about a mile. 

In radar reflections the area of the target which is to re- 
flect the wave projected against it has a great deal to do 
with the strength of the signal sent back to the receiver. 
The larger the target the stronger the reflected signal. The 
reflecting area of the enemy flying bomb would admittedly 
be rather small, but modern radar has demonstrated almost 
unbelievable sensitivity; in some cases the tiny periscope of 
an enemy submarine was a sufficient target to reflect the 
radar wave sent from a scout plane several miles distant. 























HOW MINE DETECTORS WORK 
(Continued from page 677) 



















and is hooked up in.a Colpitts circuit. A .07 pf plate and | 
0.25 uf grid condenser and the transmitting search coil | 
make up the oscillating circuit elements. 

The other two tubes are the audio amplifier. The signal 
picked up by the receiver search coil is coupled to the grid 
of the first amplifier tube through a 4 to 1 ratio step-up audio 
transformer. Condensers across the primary resonate the 
circuit roughly to 1,000 cycles. The tube is impedance-capac- 
ity coupled to the next and last stage. A half-megohm poten- 
tometer in the grid circuit of the second tube acts as volume 
control, and headphones are connected into the plate circuit 
through a blocking condenser. Batteries for the set consist 
of a pair of flashlight cells and a lightweight B unit of 
about 100 volts. 

A later model, shown in Fig. 5, improved the original cir- 
cuit in a number of details. The search head contains two 
transmitter and one receiver coils, as well as a one-turn 
winding which is shorted to upset the zero coupling between 
transmitter and receiver ¢oils. This furnishes a quick test, 
as the operator can simply press a button on the control 
box and hear a signal in the phones, if the apparatus is in 
order. The oscillator in the newer model 
















































FOR RADIO AND 
ELECTRONIC APPLICATIONS 


ONAN ELECTRIC GENERATING 
PLANTS supply reliable, econom- 
ical electrical service for electron- 
ics and television applications as 
well as for scores of general uses. 
Driven by Onan-built, 4-cycle gaso- 
line engines, these power units are 
of single-unit, compact design and 
sturdy construction. Suitable for 
mobile, stationary or emergency 
service. 

Model shown is from W35 

series; 2000 to 3500 watts; 


powered by Onon two-cyl- 
inder, water-cooled engine. 


D.W. ONAN 
AND SONS 


2430 Royalston Avenue 
Minneapolis 5, Minn. 











reactive balancers are of brass, of the 
resistive compensator, iron. 

Still other detectors have been con- 
structed which give different indications 
for different types of metal, distinguish- 
ing between magnetic and non-magnetic 
material. This can be done by distin- 
guishing between lagging and leading 
phase angles in the currents set up by 
losses introduced into the magnetic field. 

Thanks are due to the International Detrola 


1946 


18 8 1G6-GT, hooked up in a pushpull 
circuit with a 1,000-cycle transformer. 

Tuning is also used in the headphone 
unit of this receiver, peaking it at the 
oscillator frequency. The earpiece is in 
fact called a “resonator.” 

The control box compensators consist 
of windings on retractable cores, two 
eing used for capacity, and one for re- 
Sistance compensation. Cores of the 
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Photo Electric Unit 


For numerous contro! applicetions such es burg- 
lar olarms, industrial sofety controls, avtomatic 


counters and in conjunction with a chime or bell 
to announce entrance of people in 

stores ond offices. For AC. $ 45 
Complete with ofl tubes and SPO 5 
Control relay. NOP. .nc.ceccsnerevnnne 
ADSON RADIO CO 
















221 FULTON ST., NEW YORK 7. N.Y 











Corporation, for information and photographs, 
and Electronic Engineering (London) for mate- 
rial used in this article. 
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INSIDE THE HANDIE-TALKIE 
(Continued from page 703) 











DIRECTION FINDER, TOO 

In the latter days of the war, an ac- 
cessory was added to the SCR-536 
which permitted it to be used for direc- 
tion finding for locating a command post 
or unit whose location is not known, or 
for “homing” in fog or darkness. 

This is a directional loop antenna 
used in place of the non-directional 
telescoping antenna. A modification kit 
was also provided that permitted the 
operator to use external headphones. 

The loop consists of two windings, a 


| two w OSCILLOSCOPE 
single turn secondary winding and a 


four turn primary winding. The pri- . 

mary of hs en is tuned by a 100-wuf CRO-3A 
variable pag a loop —— ) Aeneid service man needs this portable oscilloscope for accurate and 
a Pad bee he Rearew x rapid service work on AM, FM and Television receivers. We list 
of the loop to the input impedance of only a few of the many uses that make it indispensable in the modern 
the receiver. The matching transformer service shop: study wave shapes and transients; measure modulation 
screws to the antenna cap stud and adjustment of transmitters; check receiver alignment; determine peak 
consists of a tuned auto-transformer. voltages; trace electronic tube characteristics. The CRO-3A gives a 
Its output lead is equipped with a clip sharp, clear picture and is equipped with a screen for easy daylight 
that fastens to the vertical antenna. viewing. Write today: Specialty Division, Electronics Department, 

When the loop and transformer have General Electric, Syracuse, New York. 

been tuned to give maximum response ° ° 
from the desired station, the loop is ro- Electronic Measuring Instruments 
tated through 360 degrees. There will 


be two points where the signal strength GENERAL ELECTRIC 


drops to a sharp null. These points will a 
occur when the loop is broadside to 
the direction of the signal source. This 
will indicate that the signal is coming 
from one of two directions 180 degrees 
apart. To determine which is the true 
direction, a “Sense Button” permits the 
body to act aS a vertical antenna. Ro- 
tating the loop 90 degrees in each direc- 
tion from the null will produce a SPEECH 
stronger signal in one direction than in 24 : SWINGING 
(Continued on following page) oanesnaee CHOKE 
ee Swings from 60 to 9 
Far “it donne se Ban by Lange: 
- vin. A marvelous 
choke for class B 


modulators — while 
they last 


$12.75 
oss 
DALLAS 1" TEXAS AMERTRAN TRANSTAT 
DYNAMOTOR Designed for adjusting 
a ee ° a a filament voltages. 20 amp 
12 volts DC input— 4 up to 50 volts AC. Ad 
delivers 235 volts at ' justment may be locked 
90 mils. Complete after setting, Terminates 
with filter — mounted 


J in an aircraft Amphenol 
e? in can. 6%x5%x3% plug mounted in a black 
ScoopP with cover. crackle caso with ¢ 


$2.95 mm $3.95 
HAMS — EXPERIMENTERS 


Now you can: get those Miniature Extra- ADDITIONAL NIAGARA SPECIAL ITEMS 
Sensitive HEADPHONES at less than one- Class B Modulation Transformer used With Signal Generator, Navy type ons ones 
tenth their original cost to the government! the Collins auto-tuned transmitter. Modulates from 200 ke to 2 me, M.O.P.A. Will opera 
an 813 tube both plate and screen from 811 on batteries or 110 volts, 60 cycles. Comes 
modulators. Good for as much as 150 watts complete with 15 feet Ant. RF can be taken 
eatutes of audio at $4.95 from Probe or sectional ant. Special $42.50 
* Wide f b ted t Western Electric Class B Driver Transformer Coa nw yy b+ i Volts 60 
le frequency response, can be connec ° i. weie of cycles—reads to 9999.9 hrs “95 
ae Ge Se pean Cubes a dan'B ~ Ay Fe 4] $3.95 Choke—150 MA—10 ‘Henry—20 Ohms $1.49 
© Fopenerwsleht etiestehto eathend, the extreme General Electric 10 Henry, 250 mils. smooth- 807 Tubes, JAN. $1.49 
—— ing choke. These chokes made to very rigid 813 Tubes, JAN. ve < Cette 200 Dy 
Signal Corps Type HS30 and Gov’t specifications. $3.50 Hewlett-Packard - io ones gone 8 
Matching Transformer Class B 599 watt Transformer made by N.Y. freq. range 20 cycles to cycles in 
: . Transformer Co. Ratio 1.58:1 primary 7200 ranges. Complete with tubes and power sup- 
COMPLETE $gas ohms, secondary 2650 ohms. For you KW boys. = 4 — but reconditioned and guaranteed. 
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for Gostpaid chipuent. 
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RCA HIGH AND LOW — 
COMPLETE-IN-ONE-UNIT 


TELEVISION POWER SUPPLIES 
oe ellen 


y 


Cathode Ray Tubes — 
NEW, FACTORY SEALED, FOR 
Television & Oscilloscopes 
Banent 5BPI 


) $15. 
5BP4 ) with special wired sockets ..$15. 
5A. any 3% 5CPI) . - $15. 


RCA, pe, 5TP4 Projection -$70. 
NA- ‘ALDI it Dole magnal socket with H: V. wiring $2.40 
{4 pole Di-heptal Cinch socket with H.V. wiring $2.40 
RCA by 5 bands switch with 5 antenna 


CAPACITORS 
; MFD, 7 V. Sprague, ~ As Capacitor $1.50 
I,MED. 1500 aoe +, 5 ue, oil filled Capacitor $1.80 


ding diagra ms 
‘ONT. and ANDWEA Television 
with your order. No order less 
rt Parts and Equipment Distributors 
World’s First Specialized House tn Television 
TELECTRONICS SERVICE & SUPPLY CORP, 


264 West 40th Street, Now York 18, N. Y. 














Order from LAKE! 
You’ll Make No Mistake! 


RADIO Cabinets & Parts 


NOW 
Available 


Postwar 
2 Post 


RECORD- 
CHANGER 


With luxurious brown leatherette portable case 
15” Lx 15” Wx10” D. Latest electronic de- 
velopments make this modern record-changer 
the finest on the market today! 

List Price $49.95 Dealer’s net $29.97 


Also biank table cabinets of walnut veneer in 
following sizes, with speaker opening on left tromt 
(Note: 7” has center speaker grill.) 
#1 — 84%" L x S¥27 Hx 4 D $1.95 
#2 —10%4" L x 63x” Hx 5” D $2.75 
#23 —13%2" L x 752" Hx 614" D $3.25 
#7*—10%4" L x 7” Hx Si” D $2.50 
*Speaker Opening in center of front side 
Ii types of radio cabinets and parts 
re available at Lake’s lower prices. 
large stock is listed in our catalog. 


ERVICEMEN—RETAILERS 
im our customer list today. 


Order our New Catalog Today! 
Get on our mailing list! 


Dent. c 


LAKE RADIO SALES CO. 








615 W. Randolph Street, Chicago 6, III. 





Television receivers will begin to 
reach the market this fall, David Sar- 
noff, president of the Radio Corporation 
of America, told the stockholders at the 
company’s annual meeting held recently. 
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the other. When the loop is turned to 
the loudest signal, an arrow on its base 
indicates the true direction. The thumb 
is then removed from the “Sense But- 
ton” and the loop turned to the original 
null. The operator may then direct him- 
self toward the transmitting station by 
traveling in a direction perpendicular 
to the ne of the loop in null position. 


RS ee 


Handie-Talkie used as a homing device. 
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Cathode Ray Tube new o*- inee, sors (Net $2) $6.95 


That’s a Buy 


Cathode R new G 








AUTOSYNS BENDIX-HOBART 


Brand new gov't sealed and inspected packed 
Overseas cans, synchro-transmitters AC 
. 60 cy. operation. Continuous heavy duty 
Precision accuracy made for gun-fire contro! 
Cost gov't $90 each. Wt. 5 Ibs. each. “TAB” 
special two for $18. 














ens the radiated wave due to undesira- 
ble frequency modulation. This is not 
too disadvantageous for communication 
but may be undesirable for experimen- 
tal work. For lower modulation per- 
centage, Fig. 7 may be used. 

This transmitter can be easily 
adapted to voice communication by us- 
ing some of the principles and circuits 
given in the transceiver article (May). 
It is stable and gives more output than 
can be obtained from a _ transceiver. 

TO R.F. OSC. 


OUTPUT 





Fig. 7—This circuit gives less modulation. 


With a higher value of grid resistance 
it can be used as a super-regenerative 
receiver, but because of the type of 
construction, it is better adapted for a 
semi-fixed frequency transmitting out- 
fit. Until the final design is complete 
(at least) it is a good idea to leave a 
plate milliammeter in the circuit to 
indicate conditions. 





DC Voitmtr GE 2000V 10000hm + case. 
DC Voitmtr 301 Weston aay 4 10000hms. . 
150V 212”"B'C. 
ual grit sharpening ‘stone 
3 for $1.00 Same 





Electrolytics. 
triple .O5mfd Z00WV al! oil cond, Value ae 
“‘TAB"’ special guarantee 9.95 











Condenser WE oi! 16mfd—400VDCwkg 2 for 
WE 115V 60Cpri, 

Choke W’stahse cased 

Choke Dor.yan cased 10Hy 14a 150 ohm wt 5 Ibs 
a GE cased dual Soeaee ohm ins 


oooVv 
Daven switch 13 circuits 25 amp. cts. > 
Xtal holders CP1 complete ready for fat! é for 1 
Xtal holders WE fit any Xtal ag yy 3 00 
Heineman magnetic ckt bkr 0. 
Relay sen. sigma SAH 2000hm vq SPOT 
Relay sen. WE 3500 ohms SPDT SA cts. 
Re eibssen 4PST 110V60Cy. 30 to “420A 
GE Start Stop switch 2 Button (LPS$2.25) .. 
Cond. GE pyranol 3mfd 1000VDC wkg 2 fo 
Oscilloscope Conversion Kit r+: 412 contains: all 

or sweep circuits and chan 


McElroy new code practice se’ 
New W.E. BC412 Oscilloscope couplets atd .. 65.00 


$1 Min. orders FOB, N.Y.C. Add Postage all orders 

and 25% deposit. WHitehall 3-3557. Send for cata- 
log 300. Don’t wait. rush orders as quantities are 
limited. Buy thru “‘TAB”’ and save. 


“TAB,’’ Dept. RC7 
7-A Church Street, New York 6, N. Y. 











5-Tube Super Het Kit & Cabinet—less tubes—$13.75 
AC Phono Amplifiers—6x5—6c5—6V6, less tubes . 75 
AC-DC Phono Amplifier—tess tubes 75 


Tubes for above available 


TECHNICAL RADIO LABS 


341 WILSON AVE, BROOKLYN 21, N. Y. 




















IMMEDIATE DELIVERY 


SPECIAL VALUES 

PHONO AMPLIFIER—3-Tube AC-DC, Complete 
Less Tubes & Speaker 
BY PASS COND. KIT—20 Ass’td. 
RESISTOR KIT—50 Ass’td 1/3 to 1 Wai 
DIAL CORD KIT—100 Ft. Ass’td & 6 Springs 
LOOP ANTENNA (High Gain) . 
AdT. & OSCIL. or ANT. & RF. COIL SE eTs. 
OUTPUT TRANS.—2000-3 at 7000-3 Ohms. 
CRYSTAL prenurs— ee 
“parcain’ Bulletin 


RADIO ete teem ner CO., Pasadena 18, 
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CATHODE FOLLOWERS 
(Continued from page 692) 
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This circuit is not recommended where 
high input impedance is important. 

In this arrangement, operation of the 
cathode follower is similar to the previ- 
ous type, but the input signal appears 
across the grid resistor Re, which with 
Ce develops grid bias when signal is ap- 
plied, as in a grid leak detector. Posi- 
tive input signals of high amplitude 
soon drive the tube into the region of 
grid saturation. Larger negative signals 
can be handled because of the lack of 
initial negative bias. 

Output of the stage is still taken from 
across the cathode resistor Rx, and out- 
put voltages and impedance are of the 
game order as in the previous circuit. 

When a circuit is required to accomo- 
date high-amplitude input signals of 
both positive and negative polarities, a 
modified cathode follower (Fig. 3) is 
employed which changes biasing ar- 
rangements and results in improved 
operation. 

A triode is used in this modified cir- 
cuit (Fig. 3). The cathode resistor is 
divided into two parts: Rx: and Rx. 


¢ ” 
i * 


cc 
ee eee 








$Rx feck 
alee 


> 
SRK2 





OUTPUT 


——— 








Fig. 3—Circuit for large a.c. grid swings. 

The input signal appears. across the 
grid resistor Re and the cathode resistor 
Rx: in series. Value of Rx: establishes 
a no-signal bias which permits the tri- 
ode to operate about mid-way along 
the tube’s characteristic curve—between 
plate-current cut-off and grid satura- 
tion. 

Grid of the tube is thus allowed to 
swing to greater positive and negative 
values without grid saturation or cut- 
off than was possible in either of the 
two previous types of cathode followers. 

This circuit (Fig. 3) might appear to 
lack the necessary feed-back arrange- 
ment. But it should be noted that the 
output voltage is acting effectively in 
series opposition to the input voltage— 
the required condition for degenerative 
feedback. 

A variation of this circuit provides 
output reproduction of large negative 
and positive input voltages. 

The only difference is the addition of 
a cathode condenser Cx to the circuit 
of Fig. 3. 

Another modification of the basic 
cathode follower is shown in Fig. 4. It 
supplies a matched, paraphase (push- 
pull) output. 

Normally, there is no load in the plate 
circuit of a cathode follower. But in 
this arrangement (Fig. 4), a resistor 

e is inserted in the plate of the triode. 

he value of this plate resistor is ex- 
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—LIBERTY 
RADIO KITS 


6 Tube 
“Super Het’’ 
Radio Kit 


Complete 

Including 

Attractive 
Walnut 
Cabinet 


Diagram 
Furnished 


ALL PARTS MOUNTED—Uses one 25L6, 
one 25Z6, one 6SQ7, one 6SK7, two 68J7’s or 
one 50L6, one 35Z5, two 12837’s, one 12SQ7, 


Including 
Attractive 
Brown Bakelite 
Cabinet 


Diagram 

Furnished 
ALL PARTS MOUNTED—Uses one 25L6, 
one 25Z6, one 6SQ7, one 6SK7, one 6SA7 or 
one eee one 12SQ7, one 50L6, one 35Z5, 
one 


10% DEPOSIT—BALANCE C.0.D. 


LIBERTY SALES CO. i 


5 WEST BROADWAY NEW YORK 13.N. Y 


OUTPUT 
TRANSFORMERS 


MATCH 6V6—6F6—41—42 
To 4- 6-OHM VOICE COIL 
HEAVY DUTY 8 WATTS 
SINGLE 59c 
PUSH-PULL 69c 


NINE-FOOT ANTENNA HANK 
RUBBER COVERED 
6c each 
$5.00 per 100 
SHIELDED WIRE 
No. 16 O.D.—.125 
TINNED COPPER 
$2.50 per 100 ft. 


H. A. WILLIAMS CO. 
P.O. BOX 106, 
COLUMBUS, INDIANA 





PREPARED ASSORTMENTS 
GUARANTEED FIRST QUALITY 


Cat. 
Qu mantity Description 
0 K Resistors, All Insulated a $e 
rs. All Insulated 3.98 
e All Insulated. 228 
Re esistors All Insulated. 3.98 
hy und Resistors Asst'd 


Ww. 
200 Vote Paper Cor 
400 Volt Pa 
600 V« sit Paper 
Mica Condenser 
Dry Electrolyti Piiter es ee 
Resistance and I 
Wafer ow. ** 
Plastic and Cera Sockets 
25 ae, Re te 5 okup Wire - 
As o 
50 Pt. “Re sis Ho okup Wire— 


idensers 


> 
2 


auewaun 
Seashs 


1016 100 Ft 7. is. He 20k UD Wire — 
Asst'’d Colors 
1017 Volume ond Tone Controis—No 
Large Bakeite Knc ob rd | Push | On 
Large Bakelite I: Set Screw 
Small and Me dium te ne robs Push On 
Small and Medium nee Set 
Screw 


ope PPS f 
set 383 8 


Small Bar Knobs’; 
Large Bar Knobs . 
. Spaghetti and Vinylite’ oe 
Padders and Trimmers 
Coils F., F 
Pilot Lamps ° 
Toggle and Slide Swite 
Wafer and Ceramic Bana. ‘Switches 


ouw + 


sessscsasz 


y rT , 
—— al Wiring + Devices. Plugs, 
jases, Heater Plugs, etc 
Biectric al Wiring Devices, Plugs, 
— Bases, Elements, Fuses, 


® WNUUNUM 
~ © 
ee 


5.00 
ELECTRICAL [APPLIANCES AND PARTS 
Do bo le Burner Electric Stov 
Streamlined . . OPA $_7.00 $ 5.95 
Electric Broiler Deiuxe type OPA 17.45 12.50 
Fluorescent Desk Lamp, Brown, 
Blue or Rust A 11.95 
Fluorescent Kitchen Unit ; P 10.80 
h . wr A 48.50 


Replacement Electric Tror m EF te B. t 550 W 
Replacement Toaster Element 
Electric —_ Cord Set, Bakelite Plug 
Electric Iron Cord Set, Switch Plug . 
8 ft. Extension Cord with xm Top . 
6 ft. Rubber Replacement Cord 

SEND FOR TRUTONE cor: PLeTe RADIO. AND 

ELECTRICAL LIS 

deposit required with order, Balance 
0.D. Merchandise sent prepaid if full re- 
maltianes accompanies order. 


TRUTONE PRODUCTS CO. 


303 West 42nd Street, Dept. C, New York (18), N. ¥. 


Terms: ate 














In the Rocky Mountain Regionit’s 


RADIO & TELEVISION SUPPLY CO. 


150 Hobson Ave., P.O. Box 892 
PUEBLO, COLO. 
“If we don’t have it. we'll get It— 
or It can’t be had! Phone 5729” 








GET THIS 
Yew CATALOG 
By This Old Firm 


Latest developments in 
radio and electronic 
parts and devices, news 
est ham gear, gadgets 
for experimenters, bare 
cains In war surplus 
tems, 


FREE 
To YOU 


Mail the coupon be- 
low and get this 
new catalog FREE, 


oe ) 
BURSTEIN-APPLEBEE CO., | 
1012 McGee, Kansas City’ 6, Mo. 
Send me FREE catalog advertised in 
Radio Craft 


1 AM 
STATE CONNECTION IN INDUSTRY 


NAME 
ADDRESS. 
TOWN. 





























actly equal to that of the cathode re- 
sistor Rx. 

Since the same plate current flows 
through both resistors, changes across 
each resistor will be the same in voltage 
but opposite in polarity. During posi- 
tive-going input signals, the cathode 


1946 


output is positive-going but thé platé 
output will be negative-going. The two 
output waveforms have the same ampli- 
tude and shape. 
Thus it is possible to obtain a distor- 
tionless push-pull output from a single 
(Continued on following page) 
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IN PHILADELPHIA - IT’S 
ALMO RADIO COMPANY 








* PHILADELPHIA’S 
NEW WHOLESALE RADIO 
AND ELECTRONIC PARTS 

DISTRIBUTOR! 


PANADAPTOR 








PANADAPTOR Model PCA-2 
Here’s a new and wonderful device! Enables 
SIMULTANEOUS VISUAL recep 
many radio signals, continuously selectable 
from a broad band of frequencies down to 
a single frequency. Now, for the first time, 
with the PANADAPTOR connected to your 
receiver, you can see up to 200 Ke of the 
band at once. It’s a MUST for MODERN 
radio ogy Complete J baa and ac- 
cessories, for 115 V 60 cyc' 

IMMEDIATE DELIVERY!” 
Your Cost 


PORTABLE PHONOGRAPH KIT 








_— i 


ATTRACTIVE COVERED CABINET 
COMPLETE WITH MOTOR—PICK-UP— 
AMPLIFIER 


1 
SIZE: 14x7'¥2x 19 

TONE AND VOLUME CONTROLS 

uses one 50L6, one 3525, one 128Q7 


gost $23.50 ries 
SIGNAL CORPS HEADSETS 


Qual headset at a 

BARGAIN price ! 8,000 
ohms impedance. Rub- 
ber cushions. Adjusta- 
ble headband. Built to 
Sig. Corps specs. 2,000 
ohms 





Your Cost WHILE 
THEY LAST! 


$1.95 





RADIO COMPANY 


509 Arch Street 
Philadelphia 6, Pa. LOMbard 0513 
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CATHODE FOLLOWERS 
(Continued from page 725) 











vacuum tube operating as a cathode 
follower. 

Triodes most desirable for use as 
cathode followers should have a high 
value of transconductance—high ampli- 
fication factor, and fairly low plate re- 
sistance—to approach unity amplifica- 





3” 





— “ 





DAK 
> 











v 
Fig. 4—Single-tube phase inverter. 


tion and provide a high-amplitude volt- 
age output. 


USES OF CATHODE FOLLOWERS 


Many are the uses of the cathode fol- 
lower in radar, television, and industrial 
electronic applications, 

Three of the most important ones, all 
related, are illustrated by the R-C 
coupled amplifier circuit shown in Fig. 
5. Three cathode followers are used: V1 
for input coupling, V3 for isolating, and 
V5 for output coupling. 

Since a cathode follower places no 
appreciable load on its preceding stage, 
it is particularly useful as an input 
coupling device (V1 of Fig. 5). Negli- 
gible power is drawn from the signal 
source. Because of the low input capaci- 
tance, there is practically no input dis- 
tortion due to phase shift or current 
drain, 

When d.c. as well as a.c. components 
of the signal waveform are to be trans- 
mitted, the cathode follower may be 
connected directly to the preceding 
stage without the use of a coupling con- 
denser. 

As an isolating stage (V3 of Fig. 5), 
a cathode follower places a low effective 
capacity in parallel with the grid and 
plate coupling resistors of the preced- 
ing stage (V2). Because of its low out- 
put terminal impedance, the cathode fol- 
lower (V3 of Fig. 5) prevents phase and 
frequency distortion of its output sig- 
nal due to input capacity effects of the 
following (V4) stage. | 

Thus a degree of separation or isola- 
tion between amplifier tubes V2 and V4 
is maintained with negligible loss and 
without introducing distortion or other- 
wise affecting the signal waveform, 

It 1s aS an impedance-matching or 
impedance-changing device that the 
cathode follower is unsurpassed, and be- 
cause of its low output impedance, it is 
most widely used in electronics as an 
output coupling stage (V5 of Fig. 5). 

Electronically, the advantage of a 
cathode follower over a transformer is 
that the output terminal impedance of 
a cathode follower is independent of fre- 
quency over a wide range, providing 
distortionless transmission of the sig- 


Civilian Radio Jobs Wanted 
FREE WANT-AD SERVICE 


By Former Soldiers, Sailors, Marines 


Radio-Craft offers its help-wanted columns 
free for the use of honorably discharged men 
in the armed services. State the type of posi- 
tion you seek, preferred locality, your ex- 
perience, education, and other details. Con- 
fine ad to 50 words, or less. Supply name and 
address. Army veterans send section number 
or photostat of discharge paper. Navy men 
send photostat of discharge paper. Address 
Rapio-Crart, Classified Ad, Dept. 25, West 
Broadway, New York 7, N. Y. Your ad will 
contain a box number and replies will be for- 
warded to you. 











AVAILABLE 


RADIO OPER. 23; Army oxp.; telegraph, telo- 
phone 2/8; op ma H, Puchalsky, 8 
. seeks start in Radio or Telo- 
vision field. Has completed theoretical and practical 
radio course in one of the prominent N. Y. schools. 
Ades and willing to learn, J, Adelsberg, 2353 
4th St., Brooklyn. 14, 
RADIO SERVICING, desired by vet., coll. grad 
telephone and switchbd repairman, knowledge of 
radio, Irving M. Crupar, 1606 Townsend Av: 
New York 52, N. Y. 
RADIO TECHNICIAN, 2nd class radiophone | 
cense desires good position in electronic fle 
Henry Radin, 662 Vermont St., Brooklyn 7, N. 
RADIO REPAIRMAN helper 9% years Radar exp. 
Part time preferred, all day Saturday, four o'clock 
on weekdays. Need experience, salary second 
Further information write to L. Argano, 41- 
54 St., Woodside, L. 
ATTORNEY; graduate radio school; radio work 
Army Signal Corps including code and radio ops 
ator; formerly law secretary federal judge; expe 
enced in law of radio broadcasting; desires 
sociation with legal department of radio organiza 
tion New om, City. Ave H. Kaufer, Box JY 
RADIO-CRAFT, New 
RADIO- OPERATOR Mechenis 21, single, 3 yrs 
army exp.; Loran UHF technician; trained 
signal corps civilian schools; desires position w 
future. Elmer D. Akerberg, Plaza, N. Dak. 
STUDENT—DeForest wish apprenticeship start 
as a helper; Veteran understand radio and t 
vision; willing to work three days of a wk or 
in business with someone. Joe Zukauskas, 2044 } 
3rd St., Phila., 22. Pa. (Local) 
EXP’D ARMY RADAR MECH. grad. Army racio, 
electronics, radar schools. M. Wagner, 1 Mesrole 
St., Bklyn. 6 N. Y. EV8-2996. 
RADIO OPERATOR, licensed, mechanical back- 
ground, desires position with opportunity in Raflio 
field or servicing. W. Briglia, 408 West 56th 
New York 19, N. Y. 
ELECTRONICS TECHNICIAN, 2 yrs. engineerir 
college, 1 yr. radio tech school, 1 yr. experience : 
ceiver design. Jerome B. Rockowitz, Box JY 
RADIO-CRAFT, New York 7, N. 
ELECTRONIC LAB. technician; Navy training 
yrs. radio exp.; research preferred. W. Lazovi 
195 Harrison St., Passaic, N. J. 
ELECTRONICS Tech.; 2 yrs. navy exp.; nominal 
pay for valuable knowl., opportunity. M.. btn 
3092 Brighton 4th St., Bklyn. 24; DE 2 
RADIO-RADAR; electronics instructor dng “yf yrs 
exp.; test, precision equipment, S. Gould, 1955 
Sedgewick Ave., N. ¥. 53; ME 5-7749, 
R.C.A. INSTITUTES—2 yr. coll. math, maj.; seeks 
he electronics M. Locker, 1515 Grand Concourse 


RADAR “MECH. ham 2/phone lic., 21. theory 
background. M. Feller. 151 Ave. O, B’klyn. 4 
RADIO apprentice-assistant; 1 yr. a part 
equipment; after 1 p.m.; student; salary secon ja 
J. Greenstein, 153 Broome St., N. Y¥. 2. 
RADIO TECH; 24; experience repairing radios: 
theoretical, practical schooling; 1/c radiotelephone 
lic. H. Kuretsky, 563 Powell St., B’klyn 12. 
RADIO TECH.—Jr. eng.; AM-FM, radar, repair, 
instructor, ham, supervisor mfg. line. 8S. Marsh, 120 
McKibben St., B’klyn 6. 
EX-MARINE MASTER TECHNICAL SERGEANT, 
Age 26, Married, child, desires permanent position 
in electronics lab. Over 3 years radar experience 
3 years pre-war radio repair, amateur license. 
Graduate of two Marine Radar Schools, vocational 
training. Frederick H. Calvert, Route 1, Box 54, 
Kenosha, Wisc. 
31 YEARS OLD, was Army radio operator and 
repairman. Have operated Army Broadcasting Sys- 
tem. Have some experience in civilian radio. Would 
prefer work in Baltimore, Md., vicinity. Full or 
part time work in radio service shop. Clinton Lewis, 
82 Broadway, Bel Air, Maryland. 
RADIO XMITTER ENG. Exp’d Install Maint 1-10 
KW. Xmitters Ist (l. Phone Lic. 12 yrs. Radio 
Exp. Will travel. C. Langfelder, 14 Mt. Hope Place 
Bronx 53, N. Y. 
ELecTRamics, TELEVISION, AVIATION 
ADI0O. 3 yrs as Navy Aviation Radio Tech. 2% 
— in Industrial Electronics. Amateur License for 
past eleven yrs. Have held Radiotelephone First 
License. Single, 28, willing to travel. Elmer ‘ 
Fischer, 5962 Brecksville Rd., Brooklyn Sta., Cleve- 
land 9, Ohio, 
RADAR MAINT. 3 yrs, Expert bench hand, Can 
repair and maintain all and any type equipment 
George Ratowsky, 1202 55th St., B’klyn 19, Y 
GOOD THEORETICAL BACKGROUND. 3 jrs 
. 4 yrs. HLS. elect. Hard work doesn't 
30 min. N. Oberstein, 2093 Vyse Ave. 


Bx. 6 

RADIO OPERATOR, Marines, desires oxperience 
radio, electrical fields; mechanically able, helpful 
D. Slater, 80 Fort Washington Ave., New York 32 


— 
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nal waveform. Economically: a simple 
and inexpensive tube replaces a costly 
and hard-to-get transformer. 

Matching of a video amplifier (hav- 
ing this standardized low-cost cable. 
to a transmission line (of very low 
impedance) can be accomplished prac- 
tically only by a cathode follower. 

Complex wave shapes are transmitted 
over long distances via low-impedance 


the tube. The low impedance (output) 
of the cathode follower provides a high | 


degree of damping which generally im- 


proves the overall performance of an | 


audio loudspeaker. The large negative 
feedback of the stage results in an al- 


most-distortionless audio signal output | 


(if the circuit is carefully designed). 
It is employed to great advantage to 


match high-impedance outputs to co- | 
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Fig. 5—R-C amplifier. Input V1, isolating stage V3 and output V5 are cathode followers. 


lines or coaxial cables. A cathode fol- 
lower stage provides the low-impedance 
transmission source. 

A cathode follower can also be used 
as an output stage to drive a dynamic 
loudspeaker—see Rapio-Crart, April, 
1945—by connecting an audio output 
transformer directly in the cathode of 


axial or concentric lines of considerable | 
physical length. Such a cable—because 
of its distributed inductance, capaci- 
tance, and resistance—represents a low 
impedance. Only a cathode follower can 
match that impedance to the high im- 
pedances encountered at the output 
terminals of video and pulse circuits. 











BROAD-BAND ANTENNA 
(Continued from page 681) 





side of zero azimuth, or target, until 
half-voltage points are reached. 
Element lengths and spacing dimen- 
sions for this array are as follows, and 
are further shown in Table 1 and Fig. 1. 


Element Lengths 


Director: .41 wavelengths 
Driven or Center Element: .47 wave- 
lengths 
Reflector: .52 wavelengths 
Element Spacing 
Director to Center Element: .10 wave- 
lengths 
Center Element to Reflector: .15 
wavelengths 
For ready use, spacings and element 
lengths are shown in Table 1 for oper- 
ation on several useful amateur, FM, 
and television frequencies. In all cases 
the center element is fed by standard 
50-ohm coaxial cable, preferably Joint 
Army-Navy Approved RG-8 Cable, now 
readily available in quantity as military 
surplus, or from manufacturers produc- 
ing this standardized low-loss cable. 
Properly and carefully constructed, 
the array will operate with complete 
Satisfaction over a 15 percent frequen- 
cy range, or over 2,100 kes at 14 mega- 
cycles, 4,200 kes at 28 mcs, 7,500 kes 
at 50 mes, and so on. 


—————— 


quency 
television reception, it performs excep- 


tionally well, and is altogether superior 
to a single folded dipole at the same 


due to the fact that little data has ever 


Experience with this type of antenna 
shows that although its 15 percent fre- 
response factor is technically 
short for an idealized bandwidth for 


height above ground. At the time of 
writing, four sets are using the array, 
providing excellent reception 40 miles 
from the Empire State Building trans- 
mitting point in New York City. 
Though not common among amateurs 


been published on the subject, two three- 
element arrays stacked over each other 
and properly phased offer a considerable 
improvement over the one-array an- 
tenna. In a great many installations 
where the entire supporting mast is ro- 





tated, or the direction fixed, the use of a 
lower tier will give considerably greater 
power gain, and far more efficient use 
of the lower vertical angles of radia- 
tion and reception. These lower vertical 
angles contain the pay dirt not only for 
long distance contact, but for u.h.f. 
work. Actually, a great many antennas, 
though erected with precision and costly 
materials, are but some 30 percent ef- 
fective solely because their best recep- 


(Continued on page 732) 





Center 


Director 
Frequency 


Length, ft. 


14,000 kes 28 ft. 
28,500 kes 13.8 
50,000 kes 7.8 
52,000 kes aa 
56.000 kes ‘s 
97,000 kes 2 
146,000 kes 7 


32.6 
16.3 





Driven Element 


Length, ft. 


TABLE | 


Reflector 
Length, ft. 


Reflector to 
Driven El. 


Director to 
Driven El. 
spacing spacing 
6.95 10.4 
3.4 5.18 
1.95 2.93 
1.87 2.82 
1.76 2.62 
1.1 1.65 
67 1.01 
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Here’s a New 


POWER CUTTER KIT 


with a cutting range of 
5g’ to 22" 


Two Bruno Adjust- 
able Hole Cutters in 
one convenient kit. 
High speed steel 
blades cut clean, fast 
holes in metal, wood, 
plastics. Quickly ad- 
justable and easily 
sharpened. Designed 
by tool engineers to 
operate efficiently in 
bench drill, drill press 
or portable drill. 


Complete 


Ask your jobber, or 
write Department RC-7 


9330 Santa Monica Bivd 
Beverly Hills, Calif 


TRANSFORMER 


PRIMARY 
115 volts AC, 50-60 
cycles. 


SECONDARIES 
315-0-315 volts 
120 milliamperes. 
6.3 volts @ 3.6 
amperes. 5 volts @ 
3 amperes. 


SIZE 4/2” high = 
4 widex32" deep. 
Net weight, 7 ibe. 


GUARANTEED 
2- 
Fux SHIELDED power 
transformer ideally suited for P.A. amplifiers, 
small transmitters, etc. Made by a well-kn 
transformer manufacturer. Conservatively rated, 


with clearly numbered terminal 
lugs. 


Kadéo Corporation 


85 CORTLANDT ST aoa, 
WoOrth 2-4415 





-—PHONO CABINETS— 


A plastic: ebony cabinet, %” thick, 18%” 

long, ae I wide, 3%" deep. Makes a 
t: for phono play- 
backs, aahen nnn “players, meter cases 
and automatic record changers (Utah, 
Emerson, and others). Very sturdy ; works 
as easily as wood. 2- or 3-tube amplifier 
with 344” speaker fits perfectly. 

. WHILE THEY LAST: Blanks—only $3.69 cach 
F.0.B. Springfield. 10% off in lots of 10. Boxes 
can also be ordered with motor and speaker holes 
already cut, and plastic grill front fer an addi- 
tional .50. 


VICTORIA ELECTRONICS AND 


SUPPLY CO. 
1039 MEMORIAL AVE. 
mes WEST SPRINGFIELD, MASS ,eemtnt 


CANNON BALL 


is a good Headset 
guaranteed to satisfy 
you. For sensitivity, 
clarity of tone, de- 
pendable performance, 
use a Cannon-Ball 
Headset. Folder .R-7 
illustrates complete 
line. Write 


Cc. F. CANNON COMPANY 
SPRINGWATER, N. Y. 


Headset Headguarters 


NEW a TINY ‘DI io! 
‘ 


Slips tn your Docket or purse— 














Sotonsiien ly 








STS * CLEARLY without 
outside aerial wire 
ase TO WORK when 
used according to 
instructions 1 sont with each radio. 
Can be u in homes. offices, 
cabins, after hours. etc. 
‘SEND ONLY ry} ‘00 (cash, money order. check) and 
pay postman $2.99. plus deliv- 
fees on arrival or send $3.99 for postpaid delivery. 
GIFT FOR CHILDREN OR ADULTS ALIKE! 
Get your PA-KETTE RADIO TODAY—NOW. Dealers in 
most “BAe 
KETTE RADIO COMPAN 
PT. KEARNEY. 
a e 











BEAUTIFUL WALNUT CABINET 
CUT TO FIT MEISSNER 6-TUBE KIT Madi 10-1199 


gy Mdi M-1 Your we — sd 
for tatest 


parts 
MeGEE RADIO CO., 1330 Bdwy, DENVER, COLO. 








WANTED—MANUFACTURER 


TO REPRESENT IN GREECE 
Greek Radio and Accessories firm would 
like agency of firm of standing. Prepared 
to finance substantial export orders. Write 
or wire. 


RADIO SOUMBASAKOS 


26 SKOUFA ATHENS, GREECE 














Successful 450-mile transmission of 
ultra-high frequency television over 
New York-to-Washington coaxial cable 
facilities has eliminated the last major 


obstacle to the practicability of color 


television, Frank Stanton, president of 
the Columbia Broadcasting System, de- 
clared recently. 
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| did not know the 





| are two resistors connected 





COMMUNICATIONS 


A CANADIAN COMMENTS 
Dear Editor: 


I would like to comment on the letter 
by Mr. E. B. Menzies that was printed 
in the April issue. 

Although I am a Canadian, I feel 
very keenly his contempt for the Ameri- 
can radio serviceman. I have converted 
quite a few sets and since September 
1st, 1943 I have repaired 2000 sets in a 
small Canadian town. I have had nu- 
merous American sets in my place with 
no available diagrams for them. I 


thought nothing of repairing and align- | 


ing these sets as aligning receivers is 
one of the many things that we learn 


when training. One of the prominent | 


uestions on our provincial exam is: 
q . . . 
“How would you align a receiver if you 


quency?” 


Ohm’s Law is only one of the many 
| things to be taken into consideration in 


tube replacement; interelectrode capac- 
ity, cut-off points and proper load 
matching are also important. In re- 
placing a 12SA7 with a 12A8, the oscil- 
lator coil has to be considered. I believe 

Queen’s articles on this subject 
were very useful, especially to new 
servicemen, 

Well, enough on the subject. In spite 
of what others think about RADI0-CRaFT, 
just keep on making it in the same old 
way as it’s a mighty good mag that 
way. 

E. SCHURMAN, 
Vermilion, Alberta 


FIVE-CIRCUIT ERROR 
Dear Editor: 


There is a slight error in one of the 
schematic drawings in my article, Five 
New Circuits, which was printed in the 
April issue. In Fig. 4 on page 495, there 
in series 
between the 12C8 diodes and ground. 
The drawing shows a .01-uf condenser 
by-passing the 250,000-ohm resistor. 
This condenser should have been .0001 
uf as the one shown will ground the a.f 
output of the diodes. 

Also, in Fig. 1-b on page 467, there 
is a drawing of the exterior appearance 
of the receiver described in Fig. 1-a. 
The text mentions that an “on-off” 


| switch is shown on the drawing. This 


switch, has, however, been accidentally 


| omitted in the drawing. It should have 


been located in the middle of the top 
of the larger section of the case. 
Neither of these errors is of great 

importance, as any good radioman 
would soon spot the first one anyhow, 
but I thought you might like to have 
them called to your attention in the 
event that you had not already noticed 
them. On second thought, I trust that 
the first error is not a mistake in my 
drawing, my schematics never were any 
too clear! ; 

Roy M. CATER, 

Washington, D. C. 
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20 Watt 6V or 110V 


_ Hi-Fidelity Amplifier 


@ Tubes: 2-65J7,; 1-6SC7, 2-616G, 2-6X5  “ 

@ Two Microphone inputs 

e eine control for tone, Phone, and. 
each Microphone 


@ No switching necessary for Agta or 
electric operation 
@ For two speakers 
YOUR cost... $81.00 


ACCESSORIES: 
2—PMI12C Jensen 12-in. PM speakers $12.50 ea; 
1—33X Turner Crystal Microphone... 14.70 
1—MS-12C adjustable floor stand... 5.58 
2—Leatherette 12" wall cases 
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double quick time. Everything we do is 
planned for convenience and satisfaction to 
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FREE BUYING GUIDES 


Because of existing conditions we keep our 
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Big Profit Guide 
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to get these Free 
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FAST SERVICE! 
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THE RACKETEERS WILL GO 


Dear Editor: 

I have just read the article on 
Racketeering Repairmen in the April 
issue. Who is to blame for this racke- 
teering? Manufacturers of adapters and 
tubes should also share a part of the 
blame for this situation. 

Personally I think the boyS did one 
fine job working all hours of the night 
and day trying to keep the public sup- 
plied with radio service, and to use 
what parts and tubes the emergency 
would let us have to work with, 

The critics should also take a peek at 
some of the products of self-styled 
servicemen who attempt to fix their own 
radios, finally wind up by taking the 
radios to a service shop for repairs and 
then squawk at the price. These men 
are the biggest gripers about enormous 
prices charged by the serviceman. They 
fail to realize that a great part of the 
labor charge goes toward straightening 
out the mess they have made. 

These radio profiteers and racketegrs 
will cut their own throats in time, be- 
cause the public will stand for just so 
much of this sort of thing. They will 
slowly but surely weed these people 
out of the ranks of servicemen. 

F. S. M. BAILey, 
Carrizo Springs, Texas 


SERVICEMEN’S PROBLEMS 
Dear Editor: 


Although I am not an ex-serviceman, 
I think it only fair that I should be ac- 
corded the right to answer some of the 
assertions made by Mr. Massey on Ex- 
Servicemen vs. Manufacturer. 

I refer particularly to the time-worn 
phrase, “Draft Dodger”. Mr. Massey 
seems to apply it to everyone who was 
not a member of the Armed Forces. I 
received my entrance exam and was re- 
jected as were many others. If it were 
possible to “dodge” the draft (of which 
Ihave no proof) how is he going to dif- 
ferentiate between those who were re- 
jected and those who “dodged”? 

Did Mr. Massey join the Armed 
Forces through deep-rooted patriotism, 
or did he find himself there without any 
voice in the matter? If he studies the 
problem, he will realize that everyone 
with whom he talks is a potential cus- 
tomer and that his attitude is incom- 
patible with the principles of sound 


; business. (These customers might not, 


for many reasons, have been members 
of the Armed Forces). 
EDWIN SLAVIN, 
Philadelphia, Pa. 


(We regret that the term “draft 
dodger”, which carries an implied in- 
sult to everyone who did not find him- 
self in the armed services during the 
war, was used in this magazine. Mr. 
Massey, like many radiomen who find 
themselves in difficulties, due to their 
absence from their home areas during 
the war, no doubt “felt very strongly 
about his problems and in his search for 
Vehement speech, used terms which he 
himself probably would not care to em- 
Ploy after calm deliberation.—Editor) 
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- ACA-100 
ae / 


A revolutionary development in 
« designed to defy obsol 


performance. New circuits, new materials and new 


"Vw Now! end: Sibactatilar, 
DC AMPLIFIER 
Ready Yor Delivery! 


DESIGNED BY A. C. SHANEY 
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processes are actually combined in-this one amplifier 
to produce the most satisfying musical amplifier the 
world has ever known. If you are one of those discrimi- _ 
nating persons for whom nothing less than the best is 
a disappointment, you ore one for whom the ACA- 


-100DC was designed. Send f6r technical literature. 3 





398 Broadway, New York 13, N. Y. 
A. C. Shaney’s FM-AM AMPLIFIER MANUAL is still available at 25¢ 














|Do you need. 
BINDING POSTS? 


The XL PUSH POST with its Spring 
Action assures Constant Contact an 
quick connection. 

Manufactured in All Aluminum Type M 
at i12c each. 

Aluminum Body, Bakelite Top Type 8! 


t 1Sc each. 
pes CP or NP, ALL BRASS—STAIN- 
SS STEEL SPRING & PIN, PROVEN 
by 240 HR. SALT SPRAY TEST as NON- 
CORROSIVE at 28c each. 
Manufacturers and Dealers Libera! 
Discounts 


X. L. RADIO LABORATORIES 





420 West Chicago Ave., Chicago (0, Ill. 


INCREASE YOUR INCOME- Doing 
ELECTRIC WIRING—APPLIANCE & MOTOR REPAIRING 


New, modern theory gives you better knowledge 
of electricity in fewer hours of study—gives you 
better chance for success whether doing electric 
wiring, servicing or repairing electrical apparatus. 


APPLIANCE & MOTOR REPAIRING 
Start immediately! No burdensome studying 
necessary. Repair vacuum cleaner by simply fol- 
lowing easy step-by-step procedure given on 
cleaner work sheet. Same method used for wash- 
ers, irons, toasters, motors, etc. 


Complete training only $2.95. NO EXTRAS! 
’ Order this training today! If not 
DON'T WAIT! ssistes "erat ton anys. return “it 


Same trial period applies to cash or C.0.D. orders. 
We pay postage on orders YY women by cash, 


check, or .0. 
Sunbury Engineering Works, Box 129, Dept. D, Sunbury, Pa. 


) PHONO AMPLIFIER 


3 TUBE AC-DC 
MP 
g5) SOMELETE,K'T AND $5.95 
With 128Q7, 3525, 50L6 Tubes $7.95 
Astatic L70 Crystal Pickup, $2.50 
25% required on §.0.D-ordere, FreeCataleg. 
Wholesale ist. 


Radio DO 
FDIATE RISCO SALES CO. 
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KWIKHEAT 


From Tip-to-Plug 
in a Class by Itself 


PAST! Hot in Only 90 Seconds 
COOL New Protecting Handle 
BAPE! Will Mot Overhect 
POWERFUL (Full 225 Warts) 
SAVES TIME—Less Retinning 
BALANCED! Easily Mendied 
DEPENDABLE — Longer Lasting 
LIGHT WEIGHT (Only 131% ox.) 
THREADED TIPS For Best Contoct 
ECONOMICAL In Operstion 
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on 


A KWIKHEAT 
USER WRITES— 


"'] am certainly convinced 
that Kwikhbeats are the 
best irons that can be ob- 
tained. They are really a 
pleasure to work with.” 

H. P.K. Long Branch, N, J. 


225-Watt Iron with #1 Tip $11 
Extro Tips—Six Styles, eoch 1.25 


VANATTA \ 
KWIKHEAT \\\ 
THERMOSTATIC SOLDERING IRON 


Sound Equipment Corporation of California 
3903 Son Fernando Rd., Glendole 4, Colifornio 











SERVICEMEN — HAMS 
TUBES 
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PARTS—TEST EQUIPMENT 
Special—Kit of 100 Resistors—$1.75 
Write For Our Latest Bulletin! 
CHIEF ELECTRONICS 
Mid-Hudson Valley’s Only Distributor 
104A MAIN ST. POUGHKEEPSIE, WN. Y. 














DUAL-SPEED PHONO MOTORS 
Heavy Duty 
Limited Quantity 
While They Last $15.00 
MORRISON’S RADIO SUPPLY 


331 Center Street Ashtabula, Ohlo 
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Rapio-Crart wants articles or notes on reducing fluorescent lighting interference. 
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AUDELS HANDY BOOK OF 


PRACTICAL ELECTRICITY| 


LEWISION 


avert ELECTRIC LIBRARY 
De ei ° ILLUSTRATED 
PRACTICAL ELECTRICITY at your finger ends. 
Answering your Questions and giving the 
facts and figures of your trade. 
Audels Electrical Guides contain Practical 
Inside Trade Information in a handy form. 
Fully illustrated and Easy to Understand. 
Highly Endorsed. Check the books you want 
for 7 days’ Free Examination. Send No Money. 
Nothing to pay postman. If satisfied pay 
only $1 a month until purchase price is paid. 
ASK TO SEE THEM. 


Get This Information for Yourself. Mail 
coupon today. No obligation unless 0.K. 


-——-CUT HERE-——- 


MAIL ORDER 


AUDEL, Publishers, 49 W. 23 St., "Fy! ¥2%" 


Please send me for FREE EXAMINATION books 
mamed x) ) Delow. "each book ordered and furthe 
wee n7 Days on each book ordered and riher 
mail $1 monthly on each book until i have paid price 
0 ELECTRICIANS EXAMINATIONS, 250Pages . . $1. 
CO WIRING DIAGRAMS, 210Pages . . + « « &. 
CO ELECTRICAL DICTIONARY, 9000 Terms . « « 2 
0 ELECTRICAL POWER CALCULATIONS, 425 Pages. 2. 
OC HANDY BOOK OF ELECTRICITY, 1340 — e « 4 
C RADIOMANS GUIDE, 914 Pages. oe «= 4. 
(C0 ELECTRONIC DEVICES,21GPages . . .- - 2 
0D ELECTRIC WELDING, 400 Pages . 

O ELECTRIC LIBRARY, 12 vol.,7000 Pgs., 31. 50 Each 
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it the universally accepted superheterodyne 
peralatog the loliowing tubes: 1(2SA7, 
aw, 50L6, 3525 and tunes from 550 Ke. 


e, 
5 (iMustrated)—Complete Kit, i 
kelite Cabinet and four pages of ciegrens 
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5% Deposit on C.0.D. Orders 


oe: carry a complete stock of parts. 
Export Inquiries Invited. 
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- Is radio receiver production 
steadily? See page 674. 

. What bands are now open to amateur op- 
eration? See page 675. 

- On what principle do 
work? See page 676. 

. How may an antenna’s frequency response 
be broadened? See page 681. 

. What is an Image Dissector? See page 
683. 
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RADIO-ELECTRONIC QUIZ 


How thoroughly have you mastered the contents of this magazine? 
Try the following quiz as a test: 


6. How do you tune a Handie-Talkie? See 
page 684. ‘ 

7. What is the Transitron circuit? See 

a. 

8. Can you name a type of tuned circuit 
adaptable to 400 me and higher? See page 
688. 

. What is the resistance of constantin? See 
page 700. 

. How many types of waves may be used 
to transmit intelligence? See page 715. 
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Simplify Your System 


with the 


“RADIO SERVICE 
STANDARD 
RATE BOOK” 


A manual designed 
for the 


Radio Service Dealer 


—to assist him in determining charges 
for service work 


—as a convenient guide for ordering 
replacement parts 


—outlining step-by-step general servicing 
procedures 


INCLUDES: 
Radio Tube Prices 
Radio Parts Prices 
Crystal Cartridge Digest 
Registry of Electronic Manufacturers 
Auto Radio Installation and Service 
, Price Formula for Repairs of Radio Equipment 
General Servicing Procedures for Radio and 
Record Changers 


Price: $1.00 per copy 


AVAILABLE AT YOUR RADIO PARTS JOBBER 


Oelrich Publications 


1627 South Keeler Avenue, Chicago 23, Illinois 








OPPORTUNITY AD-LETS 


Advertisements in this section cost 20 cents a word 
for each insertion. Name, address and initials must 
be included at the above rate. Cash should accom- 
pany all classified advertisements unless placed by 
an accredited advertising agency. No odvertioomens 
for less than ten words accepted. Ten percent dis- 
count six issues, twenty percent for twelve issues. 
Objectionable or misleading advertisements not ac- 
cepted. Advertisements for August, 1946, issue must 
each us not later than June 23, 
Radio- Craft © 25 W. B’way ® New York 7, N. Y. 











AMATEUR RADIO LICENSES. 
and — aye for passing amateur radio ex- 
amination tudy and resident courses. American 
Radio Institute, 101 West 63rd Street. New York City. 
Seo our ad on pa 732. 
FOR SALE: MEISSNER ANALYST, GOOD CONDI- 
tion. _John_ Blackwood, Tonkawa, Oklahoma, 
MAGAZINES (BACK DATED)—FOREIGN, 
arts. Books, booklets, subscriptions, 
log 10c (eetended). Cicerone’s, 
York 17, N.Y. 
FOR SALE: RIDER’S CHANALYST, HICKOK a 
Generator, Tube Tester, Junior Voltohmyst, Tobe Con- 
denser Analyzer, 500 Tubes, condensers and parts. E, i. 
DuFour, 13 Jewett Avenue, Poughkeepsie, N.Y. 
USED TUBES, PARTS, MAGAZINES AND NEW 
Rider's Manual, Vol. 12 for sale. Send for list. W. M. 
Finley, Jr.. Norfork, Arkansas 
RADIO TUBES, PARTS WHOLESALE. BULLETIN 3c. 
haw Radio Co., 3313 Delavan, Kansas City, Kansas. 
i RPLUS RADIO AND ELECTRONIC PARTS AND 


COMPLETE CODE 








DOMESTIC, 
Din-ups, etc. Cata- 
863 First Ave., New 

















equipment. New and used. Write for free list. High- 
bridge, 312 Canal St.. New York City 18. 








CORRESP ONDENCE COURSES AND SELF-INSTRUC- 
n books, slightly used. Sold. Rented. Exchanged. All 
ts. Satisfaction guaranteed. Cash paid for used 

s. Complete information and 92-page filustrated bar- 
gain catalog Free. Write—NELSON COMPANY, Dept. 
2-39. Chicago 4. 
ELEC TRONIC CONTINUITY TESTER AND OHM- 
meter. Newly developed circuit has a range 0-ohms to 50 
megvhms. Will test condensers. Building cost $5.00. Cir- 
cuit diagram 50c. Paul Anthony Labs., Manchester. NH 
QUICKLY PREPARE FOR ELECTRICAL EXAMINA- 
tion with the Electrical Quiz Book. An Easy way to rush 
up on apetatenl knowledge. Price $1.00. QUIZBOOK 
COMP: te nee B, 603 Brighton Beach Avenue, Brook- 
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POWER MOWER — SENSATION. CUTS —_TRIMS. 
Agents—Dealers wanted. Prompt shipment. Farm Products, 
Tp-3040_ Excelsior reins. Mo. 

PLANS 1-TUBE 

miles), including ‘ 
1-b. San Carlos, 
JOIN NEW TECHNICAL BOOK CLUB—FREE! 
Members receive current litérature, guidance on all 
Problems, premiums. No obligation. All technical, 
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BOOK REVIEW 


PULSED LINEAR NETWORKS, by 
Ernest Frank. Published by McGraw- 
Hill Book Company. Stiff covers, 54% x 
8, inches, 267 pages. Price $3.00. 


This book was prepared principally 
for the power and communication en- 
gineer and for the engineering student. 
A thorough understanding of differen- 
tial equations is presupposed. 

The opening chapter describes the 
difference between transient and steady- 
state currents which may exist in an 
electrical network. This chapter is il- 
lustrated with actual and ,equivalent 
circuits showing lumped capacitance 
and inductance or combinations of both. 

The remaining eight chapters are de- 
voted to the various possible combina- 
tions of R-C-L that may appear in a 
network. Differential equations, dia- 
grams and curves are used to fully ex- 
plain the effects of currents in these 
curcuits. A chapter on practical applica- 
tions shows how measurements may be 
made on actual.amplifiers and shows 
the relationships existing between each 
individual component and all others to 
determine the characteristics of the 
circuit under actual conditions. A num- 
ber of problems are included at the 
end of each chapter to illustrate the 
fundamentals of such circuits and 
should be helpful in getting a better un- 
derstanding of the theories of operation. 


PRACTICAL RADIO AND _ ELEC- 
TRONICS COURSE, by M. N. Beitman. 
Published by Supreme Publications 
Hard paper covers, 8% x10 inches, 
332 pages. Price $3.95. 


This book is designed for home-study 
in the fields of radio and electronics 
and is surprisingly thorough for a book 
of this kind. It has 53 easily understood 
lessons illustrated with 387 drawings, 
charts and photographs. 

In the first fourteen lessons, the read- 
er is acquainted with the various com- 
ponents and circuits that go into the 
making of the average home receiver. 
Diagrams ranging from a two-tube re- 
generative receiver to a _ nationally 
known communications receiver are 
used to explain the workings of the 
various portions of a radio set. FM, 
television and a.f.c. circuits are ex- 
plained in separate lessons. 


Servicing equipment is covered in 
two lessons which include schematics 
of the equipment and drawings showing 
how instruments are used for servic- 
ing. 

Transmitter theory is covered in one 
lesson that includes photographs and 
drawings of low-power phone and c.w. 
amateur transmitters. This lesson is fol- 
lowed by an interesting lesson on anten- 
nas and radiation. . 


The remaining twenty léssons are de- 
voted to various kinds of electronic in- 
struments and control circuits. They 
are not as complete as the earlier les- 
sons, including only the barest essen- 
tials on the operation and characteristics 
of the equipment described.—R.F.S. 
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MATHEMATICS 
FOR RADIO 


Two volumes, prepared for home study. 
Book I (314 pp.) covers the algebra, 
arithmetic, and geometry; Book Il (329 
pp.) covers the advanced algebra, trigo- 
nometry, and complex numbers neces- 
sary to read technical books and articles 
on radio. 


MAEDEL PUBLISHING HOUSE Room 117 
593 East 38 Street, Brooklyn, New York 


Send me MATHEMATICS FOR RADIO AND 
COMMUNICATION as checked below. I enclose 
payment therefor with the understanding that 
I may return the book(s) within 5 days in good 
condition and my money will be refunded. 


© Book | at $3.75 plus Ge postage 
C1) Book if at $4.00 plus 6e postage 
C) Books | and I! at $7.75 postage prepaid 


Foreign and Canadian prices 25¢ per volume higher 


NOW—A REALLY HIGH-POWERED— 
Radio Engineering 
Library 






















NOTE: 
The Lavery comprises a selection 
of books culled from leadin = 
Graw- Hilt publications in t 

dio field 





@ especially selected by radio specialists of Mc- 
Graw-Hil publications 

@ to give most complete, dependable coverage of 
facts needed by all whose fields are grounded on 
radio fundamentals 

@ available at a special price and terms 


T HESE books cover circuit phenomena, tube the- 
ory, networks, measurements, and other sub- 
jects—give specialized treatments of all fields of 
practical design and application. They are books 
of recognized position in the literature—books you 
will refer to and be referred to often. If you 
are a practical designer, researcher or engineer 
in any field based on radio, you want these books 
for the help they give in hundreds of problems 
throughout the whole field of radio engineering. 


5 VOLUMES, 3319 PAGES, 2289 ILLUSTRATIONS 


1. Eastman’s FUNDAMENTALS OF VACUUM TUBES 
2. Terman’s RADIO ENGINEER 

3. Everitt's COMMUNICATION ENGINEERING 

4. Hund’s HIGH FREQUENCY MEASUREMENTS 

5. Henney’s RADIO ENGINEERING HANDBOOK 

10 days’ 


Easy terms. 


examination Special price under 


this offer 1} 1 books bought separately. Add these 
standard works to your library now; pay small monthly 
installments, while you use the books. 

10 DAYS’ FREE EXAMINATION—SEND COUPON 


McGraw-Hill Book Co., 330 W. 42nd St., New York 18 


Send me Radio Engineering Library, 5 vols., por 10 
d ;’ examination on approval. In 10" day m, wi 1d 
$2 50, plus few cents postage, and $4 ar monthly ee. 


$26.50 is paid, or return books postpai 
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PREPARE NoW FOR SKILLED JOBS IN RADIO AND ELECTRONICS 
MABE a place for yourself in a new world of radio and electronics—a world in which 

revolutionary electronic developments will require highly specialized technical 
knowledge. Take a good course now to fit yourself for a good paying job. The training 
you need can be supplied by one of the schools advertised in this publication. 





BE YOUR OWN BOSS OPERATE 
YOUR OWN PROFITABLE BUSINESS 


inpustia_ APPLIANCES 


INDUSTRIAL 
SERVICE—REPAIR—INSTALLATION 


¥Y shop training course of its kind. Gives you 
actual shop training on washing ee heat 


train tuition. Old etablished 
school. Most complete training course of its kind 
Investigate this opportunity—its money-making possi- 
bilities and the need “for trained men. Write today 
for ees X27 Nn —. 


APPLIANCE. TRAINING SCHOOL Dept. 76 


Division of Commerical Trades Institute 
6312 N. Broadway, Chicago 40, Ill, 
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Dept. 3-H, 928, Denver 1, Colo., U.S.A. 
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LINCOLN ENGINEERING SCHOO 


Box 931C-8 
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Train with professionals. 
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intensified courses; Re- 
pair & Maintenance, Communi- 
cations, High-speed telegraphy, 
— transcription, FCC exams, 


High School Students ac- 
cepted for training as Mer- 
chant Marine Radio Officers. 
Gov’t sponsorship available to 
veterans. 
io School managed by radio men.” 
Vii Dept. RC, New York 19,-N. x. 
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RADIO Technician and Radio Communications courses. 
Register now for new classes starting first MONDAY 
of each month. Day and Evening Classes. 


AMERICAN RADIO INSTITUTE 
101 West 63rd St., New York 23, N. Y. 
APPROVED UNDER Gi! BILL OF RIGHTS. 
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LEARN RAPID 
RADIO SERVICING 


Send for Free Information: “3 Ways to Learn 
Radio.” Approved for Training Veterans. 


WESTERN RADIO INSTITUTE 
1457 Glenarm, Denver 2, Colo. 
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RCA INSTITUTES, Inc. 


Offer thorough training 
courses in all technical phases of 


Radio and Television 
DAYS—EVENINGS WEEKLY RATES 

pa al Institutes is approved 

VETERANS: G. |. Bill of Rights 

For Free sunien a. Dept. RC-46 
RCA INSTITUTES, Inc. 

A Radio Corporation of America Service 

75 VARICK STREET NEW YORK 13, N. Y. 














COMMERCIAL RADIO INSTITUTE 
A radio training center for 
twenty-five years. 

& 
RESIDENT COURSES 


Service, 


ONLY 
Broadcast, Aeronautical. Television 

telegraphy classes now forming. Literature 
Veteran training. Classes now forming for 


Dept. C, 38 West Biddle St., 


and Marine 
upon request. 


July Ist. 
Baltimore 1, Md. 


RADIO ENGINEER 


VETERANS can complete work \ 

here in shortest possible time. - 

Courses also in Civil, Electrical, 

Mechanical, Chemical, Aeronautical Engineering ; 
Business Administration, Accounting, Secretarial 
Science. 63rd year. Enter June, Sept., Jan., Mar. 
School now filled to capacity. No applications can 
be accepted until further notice. 
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BROAD-BAND ANTENNA 
(Continued from page 727) 








tion and transmission is concentrated at 
an angle above the horizon for higher 
than the angle of incoming signals, or 
optimum angle for outgoing signals. 

For instance, long time surveys of the 
New York to Europe radio path show 
that the mean and therefore most ef- 
fective average vertical angle for trans- 
atlantic transmission and reception to 
be 11 degrees for 14 mcs, 11% degrees 
for 15 mes, 9 degrees for 16 mes, 8% 
degrees for 17 mcs and 7 degrees for 
18 megacycles. Average optimum angles 
for 28 mcs run even lower. 

Few amateur antennas, and this goes 
for a great many amateur rotary beams, 
put out a major proportion of their 
power at these angles. Actually some 
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5 percent of their power accounts for 
their DX operation. This 5 percent may 
be three or four times that delivered by 
a simple dipole at this angle and there- 
fore justify any claim for a 6 db in- 
crease over a dipole. But lowering the 
angle of delivered power to a genuinely 
useful figure, for instance 11 degrees 
on 14 mes, produces truly remarkable 
results. 

This increased power at the vertical 
angles of 5 degrees and 10 degrees, 
which account for the major signal pow- 
er of 90 percent of our international 
overseas DX, and the same proportion 
of television and frequency modulation 
signals, is possible in a highly compact 
space by using, for example, two of 
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RADIO-CRAFT 


these broad band close-spaced arrays 
stacked one over the other and spaced 
an electrical half-wavelength. This is 
shown in Fig. 2-a, while Fig. 2-b de- 
tails transmission line connections. 
The upper set of elements is connected 


CENTER ELEMENTS BROKEN AND 
OPEN WIRE LINE INSERTED 


STAND-OFF INSULATOR 
TO SECURE OPEN WIRE 
LINE 

















25.0HM CABLE 
CONNECTS HERE 


Fig. 2-a—Two 3-element arrays stacked. The 
25-ohm line may be paralleled RG-8 coaxial. 


to the lower set by an open wire trans- 
mission line, transposed once. Two- to 
six-inch spacing of the line is satisfac- 
tory, the two-inch figure for higher 
frequencies. The length of this conhect- 
ing line should be exactly an electrical 
half-wavelength at the mean operating 
frequency. The twin antenna, now a 
six-element array, is simply fed by par- 
alleling two lengths of 50-ohm RG-8 
cable together to offer a 25-ohm line, 
or the surge impedance presented at 
the lower junction of the upper and | 
er tiers. 

If the upper and 
permanently 
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mast, 


lower 
secured to the 
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Fig. 2-b—How excited elements are connected. 


multaneous rotation is possible simply 
by rotating the entire mast on a pivot, 
using circular rings attached to guy 
ropes to maintain the mast vertically. 

In operation, this six-element twin 
antenna will have essentially the same 
broad-band characteristics of a single 
tier, while stacking will not alte: 
mensions of each section materially. The 
vertical angle of delivered and received 
signals will be reduced well into the 
lower region which produces loud sig- 
nals at extreme DX. 

Tests of this antenna at 10,000 miles 
show it to completely outclass a single 
three-element comparison rotary at the 
same average height and be far and 
away superior to a conventional four- 
element, close-spaced array as well as 
having a new freedom from narrow 
band operation. 
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Mode! No. 5C5-PB12 


Model No. 5€5-DW9 


Forerunners of the Meck complete 
line, these Trail Blazers are proving the 
superiority of Meck performance —the 
popularity of Meck Design. They are 
the logical choice of the independent 
dealer because of his appreciation of 
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the value of sound radio engineering 
and because of the exclusive Meck 
Dealer Policy. The dominating theme 
of Meck national advertising will con- 
tinue to be “Buy from the man who 


knows radio best — your radio dealer.” 


ECK RADIOS 


¢ Chicago 1, iil. 





